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PROJECT NUMBER: BORING NUMBER: 

342475.A1.01 ,T1 I-90 BP-1 EET 1 OF 2 | 

CH2MHILL 

• ROCK CORE LOG 
• 

PROJECT : Milltown Bridge Infrasture Mitigation LOCATION : I-90 eastbound (986498.6 N. 872450.1 E) 

• ELEVATION: 3238.233 DRILLING CONTRACTOR : Crux Subsurface (Mike Starling) 

K DRILLING METHOD AND EQUIPMENT: Burlev 4500 Componentized, Core/HWT Casing Advancer 

WATER LEVELS : (submerged) START : 4/28/2006 END : 4/28/2006 LOGGER : J. Butler. P.E. 

_ _ DISCONTINUITIES LITHOLOGY COMMENTS 

I Ss | £3, DESCRIPTION O ROCK TYPE, COLOR <-„r-™-rm, ,-u-o. 
S i *  ?  g o  o  M I N E R A L O G Y ,  T E X T U R E ,  f a ^ s m R I N f T  R A T F A N n  

I< X x2 DEPTH, TYPE, ORIENTATION, ROUGHNESS, I WEATHERING, HARDNESS, cr-xT 
t f e  x § 8  °  P L A N A R 1 T Y ,  I N F I L U N G  M A T E R I A L  A N D  §  A N D R O C K M A S S  S ^ T m E S S C ^ V I N G  R O D  

•  D m  8 o I  £  J S I  T H I C K N E S S ,  S U R F A C E  S T A I N I N G ,  A N D  T I G H T N E S S  g  C H A R A C T E R I S T I C S  U K U P S ,  I  t s  I  K b S U L  I S ,  1 1 C .  • 
• 0.1 o . Few gravels overlaying seal. Driller notes very little very 

" Contact at 0.1 ft with CONCRETE, soft sediment on top of seal. 
Mechanical break. " * gray, medium strong (R3), slightly 

_ " core Run " weathered, surface of seal is Depth to mudiine below 
• " #I-HQ " " horizontal. slipbox = 29.0 ft. 
H " Length 5 ft 92 0 " Slipbox to pool = 4.2 ft 

Rioo%,y 1 Mechanical break. Pool to mudiine -24.8 ft. 
luu/° 1 - - Today's pool = 3259.5 ft. 

ijKj - 2 4.2 ft, fracture, 5°, rough, undulating, no 
H 5 — 5J infilling, 1 to 2 mm, tight. — — „ , — 
l|p . _ Continued CONCRETE, gray, slightly 

weathered, medium strong (R3), 
j " aggregate predominantly rounded 

S ~ Core Run " gravel up to 2 inches in diameter, 
fl #2-HQ 
• " Length 5ft 94 0 

- Recovery - -
98% 1 _ 

M ^ Mechanical break. 

• Mechanical break. - - End Box 1 at 10.1 ft. ~ 

Start Box 2. 
_ _ Some 1/2-inch pieces of argillite Took photos of HQ-3 in 

I Core Run bonded into bottom of concrete at splits. 
• " #3-HQ ~ " contact. Driller notes hole blocked off 
• - Length 5 ft 17 " " Contact at 10.95 ft with ARGILLITE, temporarily at 11.0ft, 

Re™®ry " " purple-gray, moderately to highly retracted drill stem -6 
_ " weathered, fractures into gravel-sized inches, then advanced past 
• i pieces with subangular faces, RQD = zone to end of run. 
• i5 - - - 0 in ARGILLITE. 
V — — —Above 14.7 ft very weak to weak 11.0 to 12.5 ft is presumed — 

- (R1-R2), color change to green-gray zone of low recovery? 
_ . . , , . „ , . - - below 14.7 ft, slightly better quality 

•| . Rock mass heavily fractured throughout. _ _ (R2) Good fluid return. 

I - Core Run _ _ Continued ARGILLITE, zones of 10:19 
•• " l /nam's ft 0 - - purple-gray and green-gray, very 11:12 

- Recovery - - thinly laminated, highly weathered, 
46% . . extremely weak to very weak (R0-R1). Driller notes run continuing 

H| _ No recovery from 17.5 ft. to 20.0 ft. _ __ to back off periodically but 
• _ "feels" consistently like rock. 

M 20 20J _ _ 
Rock mass much less weathered 11:34 
below 19.5 or 20.0 ft, slightly better 11:38 

M "" quality and hardness (R1-R2). 
S I I Core Run Fractures typically 10 to 35°, smooth, " ~ Good fluid return (pink-gray) ~ 
S _ #5-HQ undulating to stepped, little or no infilling (<1 

Length 5 ft 10 mm), tight to loose, numerous healed fractures. 
- Recovery 22.7 to 23.0 ft, very weak and 

• " ° rubbelized/weathered zone. 

• 25 J 25.1 _I I_ J 
Continued ARGILLITE, purple-gray. End Box 2 at 24.4 ft. 

_ _ _ moderately weathered, rock quality Start Box 3. 
• _ continues to improve, medium strong 11:54 
S j ~ Core Run " " (R3), fractured into 2 to 4-inch pieces, 11:57 

" #6-HQ " " zones of green-gray rock are better 
Length 5 ft 0 ~ quality. 
Recovery - -

m 100% 

"  3 0 H  i l l  j j  J  

I 
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PROJECT NUMBER: BORING NUMBER: fl 

342475.A1.01 ,T1 I-90 BP-1 SHEET 2 OF 2 I I j 

CH2MHILL 

ROCK CORE LOG | 

PROJECT: Milltown Bridge Infrasture Mitigation LOCATION : I-90 eastbound (986498.6 N, 872450.1 E) 

ELEVATION: 3238.233 DRILLING CONTRACTOR : Crux Subsurface (Mike Starling) I 

DRILLING METHOD AND EQUIPMENT: Burlev 4500 Componentized, Core/HWT Casing Advancer B 

WATER LEVELS : (submerged) START : 4/28/2006 END : 4/28/2006 LOGGER : J. Butler. P.E. 

_ DISCONTINUITIES LITHOLOGY COMMENTS • 
S a S o ——————W 

- Z y  J O  D E S C R I P T I O N  O  r o c k t y p f  m O R  
UJU, §<& ~ f. uiMFPii ^vTFyriiPF SIZE AND DEPTH OF CASING, O iv t Hi ^ ~ MINERALOGY, TEXTURE, p.. up, • /-voo rnoiMP datc ami"» 

DEPTH, TYPE, ORIENTATION, ROUGHNESS, I WEATHERING, HARDNESS, a_U^^F '̂̂ G WTE AND 
£ £  K § 8  £  P L A N A R I T Y ,  I N F I L U N G  M A T E R I A L  A N D  §  A N D  R O C K  M A S S  _  
S m  8 ^ £  c  ! l a !  T H I C K N E S S ,  S U R F A C E  S T A I N I N G ,  A N D  T I G H T N E S S  §  C H A R A C T E R I S T I C S  D R O P S ,  T E S T  R E S U L T S ,  E T C .  M  

_3ED _ _ Continued ARGILLITE, purple-gray, Continued good fluid return, _ ™ 
- _ very thinly bedded to laminated, 
- #7410 Fractures typically spaces every 2 to 4 inches, _ slightly weathered, medium strong 

Length 3.5 ft 11 with many healed and quartzite-filled fractures (R3). • 
Recovery throughout rock mass. " » 

97% - H 

. 33.6 
Core Run 33.5 to 33.6 ft, fracture, 10°, rough, undulating. Blocked off at 33 6 ft 

- Len*ShHiQ5ft 0 day infilling 5 mm, open. ~ ~ End Box 3 at 33.6 ft.' " • 
35 3£Recovery Fractures typically 35 to 45°, smooth to _ Start Box 4. _ • 

_ V m7% / slickened sided in small areas, undulating to • 
Core Run stepped, some dayey surface staining, <1 mm, " " 35,4 to 36.5 ft is highly j 

.  * ^ H ? . „  t i g h t .  "  "  f r a c t u r e d / r u b b e l i z e d  z o n e ,  d a r k e r  
- Lenqth 2.6 ft 0 a - n 

Recovery purple-gray. • 
100% • 

- 37.7 - 0 
" Core Run " " Recovered mainly gravel-sized pieces Blocked off at 37.7 ft. 

#10-HQ - - of core, purple-gray ARGILLITE. 
_ Length 2.4 ft 0 . No recovery from 38.7 feet - fltt 
- Re/„v,ery to 40.0 ft. . • 

40_ 4Q.1 ^ _ _ _ J 
_ Upper 0.7 ft is gravel-size pieces at 13:14 

_ Core Run . _ core (likely from HQ-10). Core fell out of inner tube-
#H-HQ Fractures 10 to 20°, offset dipping, rough to pushed back over, but only _ B| 

I L|̂ e3 ft 17 smooth, undulating, <1 mm dayey infilling, _ _ recovered 1 ft. (HQ-10). ~ • 
100% tight- i|i 

-43.1 
Core Run Driller intentionally stopped 
#12-HQ " " run at 43.1 ft. " m 

~ Length 2 ft 0 1338 • 
- Recovery H 

45 45/100% • 
_ Continued ARGILLITE, purple-gray Continued good fluid return. 
_ with streaks of green-gray, thinly 

j Fractures typically 10 to 30°, rough, undulating _ bedded to laminated, slightly • 
I Core Run to stepped, trace clayey infilling (<1 mm), tight. ~ ~ weathered with zones of moderate " • 

#13-hq weathering, medium strong (R3). Hi 
Length 5 ft 0 " 
Recovery -

100% — 

soJsoj = = J * 
_ - Backfilled hole with 

_ bentonite chips. - » 
_ Borehole stayed open to _ I j 

bottom after removal of all _ B 
drill rods. 

55_I J L J 

6 0 1  l__J__l 1 r ~ i 

I 
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•— PROJECT NUMBER: BORING NUMBER: 

342475.A1.01 .T1 I-90 BP-2 EET 1 OF 2 |i I 

CH2MHILL 

m ^ ROCK CORE LOG | 
I 

PROJECT : Milllown Bridge Infrasture Mitigation LOCATION : (986523.6 N, 872543.5 E) ! 

•| ELEVATION : 3238.633 DRILLING CONTRACTOR : Crux Subsurface (Mike Starling) ; 

• DRILLING METHOD AND EQUIPMENT: Burlev 4500 Componentized. Core/HWT Casing Advancer 

WATER LEVELS : — START : 4/18/2006 END : 4/18/2006 LOGGER: J. Butler. P.E. 

^ DISCONTINUITIES LITHOLOGY COMMENTS j 

1 Is ,-!> 2. DESCRIPTION § ROCK TYPE. COLOR 
" SB lx-85 ? %0 O MINERALOGY,TEXTURE. FLWLO^COWNG^FWPE AND 

i <  g g >  -  h g  D E P T H ,  T Y P E ,  O R I E N T A T I O N ,  R O U G H N E S S ,  i  W E A T H E R I N G ,  H A R D N E S S ,  R o n  
t S  S g 8  P t A N A R I T Y . I N F I L U N G  M A T E R I A L  A N D  |  A N D  R O C K  M A S S  S M O T T m E S S C ^ N G  R O T  

_ wg OujW StB THICKNESS, SURFACE STAINING, AND TIGHTNESS § CHARACTERISTICS ' ' 

• o.o _ Driller notes very soft from 0 
• ~ to 3 ft (casing fell as core 

" ^!HRQn ~ " barrel was drilled down). 

Length 3 ft 0 ~ " 
• " Recovery 0% _ _ In top of HQ-2, recovered a handful at 
• "3 0 rounded 1-inch gravels and a piece of 

Core Run „ _ _ steel bar. 
#2-HQ ____ z Contact at 3.5 ft with bridge seal 13:34 

M I '"Recovery' 75 ~rT Mechanical break at 4.0 ft. " " (concrete), gray, slightly to Harder at 4 ft. 
2 5 5 0 90% non-weathered, medium strong (R3). 

B 1 Mechanical break at 5.2 ft. - - 13:46 

I V - - 13:51 

_ Core Run _ _ Depth to mudline below 
fl - 1 #3^ „ Qc n - - slipbox = 29 ft. 
W ' Recovery - - SlipbOX to pool = 4.4 ft. 

- 96% 1 Mechanical break at 8.2 ft. - - Pool to mudline = 24.6 ft. 
Pool elevation. 

mn ' ' Good fluid return, gray. 

I| 10_^1O0 _I L_ _ 
B Continued CONCRETE (seal for 14:05 

footing), gray, R3, aggregate layers 14:10 
~ " from sand to coarse gravel size, 

• " Core Run 0 " rounded. 
~ #4-HQ 

• - Length 5 ft 78 1 Mechanical break at 12.2 ft. - -
 ̂ _ Recovery - - -

100% 1 

_ Contact at 13.9 ft, gravel alluvium. End Box 1 at 12.9 ft. 
B Start Box 2. 
• 15 ~isn ~ " Contact at 14.3 ft with rock, Driller notes softer at 14.5 ft. 

* ~ 7 Fra^res, 1° to 25", smooth, undulating, some ~ ̂  7 ̂ t^^ 

ln '̂ oose- - yV, - finely bedded, moderately weathered, m . . Fractures typically 5 to 15 , smooth undulating . _ weak to medium strong (R2-R3), 
•; Core Run to stepped, some small amount at clay infilling, vo „„„ 
• " #5-HQ — loose to tight. masslve' 
H - Length 5 ft 11 - /y1 ~ 

- Rei?"e,v Most are 1 mm to 3 mm in size, 4 cm to 6 cm " ^ " Slightly better rock below 17.8 ft, Good circulation return, red- -
° - spaced apart. " <yy' fractured with 2 to 5-inch sized pieces. brown. 

| 20^200 1_ — yy — — 
_ xZ _ Continued ARGILLITE, purple-gray to 

x$z> brown-gray, moderately to heavily 
M " Several healed fractures. ~ VX ~ weathered, weak (R2) - poorer zone of 
• " CoreRun " " ~ rock this run. 
• • #6-HQ ~yy.~ 
~ - Length 5 ft 0 " -

Recovery - -
100% Fractures typically 10 to 20°, rough to smooth, _ _ Very poor estimated stake durability. End Box 2 at 23.7 ft. 

• " undulating to stepped, trace clay infilling in yy/ Start Box 3. 
jfl ~ some zones, loose to tight. " " 

V 25_^ 25.0 1_ —?// — — 
yx Better quality rock below 24.5 ft, still 15:07 

predominantly medium strong (R3), 15:09 
B Healed fractures, some open 1 mm. " yy," with some weaker broken/fractured 
:9 | _ Core Run " 26.4 ft, joint, 5°, rough, undulating, infilled with SXK _ zones (like at 26.4 ft and 29.0 ft). 
• ~ #7-HQ broken and weathered rock (gravel) and clay, yy. 

: 40 _L open 4 cm spacing. 'W ; 

— 94% 28.1 ft, fracture, 20°, rough, stepped, no _ Vy$ 
~ " infilling, tight (<1 mm). _ w _ 

I 

L 
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•

PROJECT NUMBER: | BORING NUMBER. • 
342475.A1.01 .T1 I-90 BP-2 SHEET 2 OF 2 i I 

CH2MHILL 

i ROCK CORE LOG | 

PROJECT: Milltown Bridge Infrasture Mitigation LOCATION : f986523.6 N. 872543.5 E) 

ELEVATION: 3238.633 DRILLING CONTRACTOR : Crux Subsurface (Mike Starling) • 

DRILLING METHOD AND EQUIPMENT : Burlev 4500 Componenlized, Core/HWT Casing Advancer | 

WATER LEVELS: — START : 4/18/2006 END : 4/18/2006 LOGGER: J. Butler. P.E. 

_ DISCONTINUITIES LITHOLOGY COMMENTS m 
5 o S s  o  — ——1—-—•— • 
9^. *z y ^ DESCRIPTION 9 RDCKTYPF rn OR 
UJUI §<£ - g;Jr u MiM^^TFyriiRF SEE AND DEPTH OF CASING, • O /v T UJ iS —j^ MINhrviLvJoY, I hX I UKt, « • up. • /-\qq ip na tt ami-i 
E£ DEPTH. TYPE, ORIENTATION, ROUGHNESS. J WEATHERING, HARDNESS, 
olc § <* PIANARITY, INFILUNG MATERIAL AND < AND ROCK MASS T? 
OM Siutt C !E£ THICKNESS, SURFACE STAINING, AND TIGHTNESS g CHARACTERISTICS UKOHS, Itol KtSULIS, ETC. • 

30.0/ Broken gravelly zone. _ ^ H 

Fractures 31 to 34 ft, curved, steeply inclined _ yy _ 
Core Run " (70 to 90°), rough, straight to undulating, tight xVj " a 
Le*8^^ ft 94 (typically 0 to 2 mm). _ yV, Continued ARGILLITE, purple-gray to Good fluid return, red- _ jH 
Recovery " _ xZ purple with green streaks, moderately brown. 

100% " SxS weathered, medium strong (R3), 
" <// mass've-

34.1 to 34.6 ft, heavily fractured, weathered _ NZ _ • 
35_^ 360 zone. X 

XZ 15:44 • 
"  - $ ? -  1 5 : 4 6  -

Core Run Primary fractures spaced 4 to 9 cm, with _ VZ _ 
#9-hqR " multiple minor fractures between those at 1 to vZ ® 

; _ Length 4.5 ft 8 2 cm spacing. _ yy Continued ARGILLITE, moderately to _ H 
Rim%ry " XZ highly weathered in zones, finely H 

~ 100/° Fractures typically 10 to 30° with a few steeper ~ ~ bedded, not necessarily fractured 
" (up to 70°), rough, undulating to stepped, little yy, along bedding planes. j 

39.5 or no infilling, tight (2 mm). 16:02 backed off " M 

40_J _J_ — yy — 16 04 — • 
Core Run vZ ™ 

" #10-HQ " " S& " 

Recovery1 ° Discontinuities spaced 4 to 10 cm typical, -<//- M 
113% " fractures are typically 1 mm or less (tight), little \SZ H 

_ 42 5 or no infilling, rough, undulating to stepped. " y y '  I 

'rn-Ho' - - Highly weathered zone from 43 to 45 16:26 
| _ Length 2.5 ft 0 " yy ft, very fractured and weathered, can 

Recovery \XZ be cntmbled to 1" minus by hand. " S 
.e " rt92% - vNX - - • 
45 45.0 vvo m 

j Fractures, 30 to 60°, rough, stepped, some _ _ Continued ARGILLITE, purple-gray _ m 
j Core Run " clay infilling, tight. with streaks of orange, green zones, H 

#12-HQ highly weathered and fractures, " H 
Length 5 ft 16 - - although still intact. 
Recovery ® 

86% Multitude healed fractures, many in this run 
" filled with quartzite, very fine, typically 1 mm or • 

less quartzite veins, some 3 to 4 mm. " H 

50_^ 5O0 " i 16:47 SI 
Entire borehole remained 
open. Backfilled with 
bentonite chips. H 

J L • 

601 l__l__l 1 r 

I 
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PROJECT NUMBER: BORING NUMBER: 

346017.05.08 l-SW-1 HEET 1 OF 3 i  1 

CH2MHILL 

^ SOIL BORING LOG 
1 — 1 1 

PROJECT : Milltown 1-90 Inclinometers, 1-90 bridges - west bank LOCATION : Bent 2, 1-90 EB bridge 

M ELEVATION: -3264.5 DRILLING CONTRACTOR : Ruen Drilling, Inc./Clark Fork, ID 

• DRILLING METHOD AND EQUIPMENT : CME 850 track-mount, HWT Casing Advancer/HQ-3 Rock Coring with Wireline 

WATER LEVELS : — jf START : 10/25/2006 END : 11/1/2006 LOGGER : G Fischer 

— DEPTH BELOW GROUND SURFACE (ft) STANDARD SOIL DESCRIPTION COMMENTS 

• IWTFRUAI m\ PENETRATION B INTERVAL (ft) TEST RESULTS 

• ocrra/cpv ,»•. SOIL NAME, USCS GROUP SYMBOL, COLOR, DEPTH OF CASING, DRILLING RATE, 
MOISTURE CONTENT, RELATIVE DENSITY OR DRILLING FLUID LOSS, TESTS, AND 

#TYPE 6"-6"-6"-6" CONSISTENCY, SOIL STRUCTURE, MINERALOGY INSTRUMENTATION 
• (N) 

• Mud-rotary drilling with HWT casing advancer 
™ " and tri-cone bit. 

- 140-lb hydraulic trip hammer falling 30 inches. 
_ HWT casing 4-inch ID, 4.5-inch OD. 

• _ Borehole started with CME 45 skid-mount drill rig 
B - slow, difficult drilling through cobbly 
® " embankment fill material - switched to CME 850 

- track-mount drill rig at 6 feet bgs on 10/28/06 
_ HWT casing advanced to refusal at 32 feet bgs -

• switched to HQ-3 coring on 10/30/06. j 
fl SS = Split-spoon sampler. | 

™ 5 PP = Pocket Penetrometer. 
— — TSF = tons per square foot. — 

— - - bgs = below ground surface. 
• 6.0 

V POORLY-GRADED SAND with GRAVEL (SP). 
0 5 1-SS 16-14-18 Brown to red-brown sand with light gray gravel, moist, " 

(32) dense, fine-grained sand, 15 to 25 percent 
M ZJ> sub-rounded to angular gravel up to 0.5 inch, _ . i 
B _ 10 percent nonplastic silt-(EMBANKMENT FILL). 

B 10 10.0 
I POORLY-GRADED GRAVEL with SILT and SAND 

o.6 2-ss •-GM) Light to dark gray, moist, medium dense, 1 T ; 
(13) sub-rounded to sub-angular gravel up to 1 inch, 15 to -

M —11 5 25 percent coarse-grained sand, 10 percent _ i 
• _ nonplastic silt - (EMBANKMENT FILL). 

• 12.5 | 
POORLY-GRADED GRAVEL (GP). Light purple 3-SS: 3-inch OD sampler j 

0 5 3 SS 16-9-9 and light green, dry, medium dense, sub-rounded 
• " 14 0 (18) gravel up to 1 inch - (EMBANKMENT FILL). 

15 150 . _ 
_ POORLY-GRADED GRAVEL (GP).Similar to 4-SS: Sampler driven 2.0 feet. 
® Rfi 7 7 3-SS, with 1.5 inch sub-angular gravel in shoe - " Driller notes possibility of driving into soft silt at 
B - 0.3 4-SS (EMBANKMENT FILL). - approximately 17 feet bgs. 

| _ 17.0 

•; 18.0 17.0 feet: Estimated contact with SEDIMENT 
V POORLY-GRADED SAND (SP). Gray with " LAYER. 

0.6 5-SS 10-6-6 occasional red-brown grains, wet, medium-dense, " " | 
__ - (12) fine-to medium-grained sand, less than 5 percent 
m — nonplastic silt, organic material (woody debris) in shoe . 
B 20 20.0 - (SEDIMENT LAYER). 
• POORLY-GRADED SAND (SP). Gray, wet, loose, 

0.6 6 SS 5^:3 to medium-grained sand, less than 5 percent H j j 
. - U) nonplastic silt, scattered organic material (woody 
B - debris) - (SEDIMENT LAYER). 

25 

I 
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PROJECT NUMBER: BORING NUMBER: « 

346017.05.08 l-SW-1 SHEET 2 OF 3I I 
CH2MHILL 

^ SOIL BORING LOG -

PROJECT : Milltown I-90 Inclinometers, I-90 bridges - west bank LOCATION : Bent 2, I-90 EB bridge 

ELEVATION : - 3264.5 DRILLING CONTRACTOR : Ruen Drilling. Inc./Clark Fork, ID H 

DRILLING METHOD AND EQUIPMENT : CME 850 track-mount, HWT Casing Advancer/HQ-3 Rock Coring with Wireline | 

WATER LEVELS : — START: 10/25/2006 END : 11/1/2006 LOGGER : G. Fischer 

DEPTH BELOW GROUND SURFACE (ft) STANnARn SOIL DESCRIPTION COMMENTS a 

INTERVAL (ft) PENETRATION " • 
IN I EKVAL (ft) TEST RESULTS • 

SOIL NAME, USCS GROUP SYMBOL, COLOR, DEPTH OF CASING, DRILLING RATE, ™ 
RECOVERY (ft) MOISTURE CONTENT, RELATIVE DENSITY OR DRILLING FLUID LOSS, TESTS, AND 

#TYPE 6"-6"-6"-6" CONSISTENCY, SOIL STRUCTURE, MINERALOGY INSTRUMENTATION 
(N) •; 

25.0 LEAN CLAY (CL). Dark gray, moist, soft, j| 
12 7CQ 2-2-2 medium-plastic, slow dilatency reaction. 

(4) Layer of SILTY SAND (SM) 0.6 to 0.7 feet from top of -
_ 26 5 sample, loose, fine-grained - (SEDIMENT LAYER). _ . « 

Driller notes gravels at 27 to 28 feet. 
" 27.0 feet: Estimated contact with ALLUVIUM " W 
- LAYER. • 

30 30.0 _ _ 
NO RECOVERY 8-SS: 3-inch OD sampler. _ 

0 0 8 SS 40-76-50/3" " Driller thinks sampler was sitting on large cobble " H 
(126/9") - based on hard driving and rock fragments - H 

_ 31.5 _ recovered in shoe. . 

32.0 Switch to HQ-3 coring - refer to Sheet 3/3. 
Begin Rock Coring at 32.0 ft below ground surface ^ 
See sheet 3 of 3 for rock core log ~ H 

35_ _ J 

i 40_ _ _ 

45 _ _ | 

I 50 1 « 
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PROJECT NUMBER: BORING NUMBER: 

346017.05.08 l-SW-1 EET 3 OF 3 I ! 

CH2MHILL 

ROCK CORE LOG 

PROJECT : Milltown I-90 Inclinometers. I-90 bridges - west bank LOCATION : Bent 2.1-90 EB bridge 

ELEVATION : - 3264.5 DRILLING CONTRACTOR : Ruen Drilling. Inc./Clark Fork, ID 

• DRILLING METHOD AND EQUIPMENT, CME 850 track-mount, HWT Casing Advancer/HQ-3 Rock Coring with Wireline 

WATER LEVELS : — START: 10/25/2006 END: 11/1/2006 LOGGER : G. Fischer 

^ _ DISCONTINUITIES LITHOLOGY COMMENTS 

| 3§ |S, DESCRIPTION O ROCK TYPE, COLOR, 
• £g =-,--5 5 go o MINERALOGY, TEXTURE, FI IMH RATFAND 

E5 X DEPTH, TYPE, ORIENTATION. ROUGHNESS, x WEATHERING. HARDNESS, a 
££ S«8 £ PLANARITY, INFILLING MATERIAL AND k AND ROCK MASS SMOOTHNESS CAVING ROD 

a S8 2 £:£ THICKNESS, SURFACE STAINING, AND TIGHTNESS g CHARACTERISTICS DROPS, Its I KtbULlb, tic. 

I 30 _ _ _ 

~ 32.0 1-HQ ~ Continued ALLUVIUM - Monday, 10/30 
• 1ft 0 NA - POORLY-GRADED GRAVEL with 08:10 - Start 1-HQ. 
•  -  £££^120%, , u n . „  Dcmicov " " SAND and COBBLES (GP). Gray ,unk, , , „ , -
• . m 2-HQ. NO RECOVERY _ _ with multi-colored gravels, wet, 70 08:30 - 1-HQ blocked off at 

2-HQ lSS< percent rounded gravels up to 2-inch, ee' 
2.5 ft 0 $88 " " 20 percent cobbles greater than „o " 

• _ " 0% S88c " " 4-inch, 10 percent coarse-grained 08:49 - 2-HQ blocked off at -
H — >55% — — sand. 05.5 feet. — 
• 353 $85 08:54"S,art 3"HQ 

Continued ALLUVIUM - core ballel mislatched -
" POORLY-GRADED GRAVEL with trip out core barrel. 

• - - SAND and COBBLES (GP). 10:58 - Start 4-HQ. 
• - N - Predominantly rounded quartzite 11:08 - Stop 4-HQ. 
• _ gravels and cobbles greater than 11:16 - Start 5-HQ. 

3-HQ " " 4-inch with 10 to 20 percent 
5 ft 0 >7yy - - coarse-grained sand. 

• 50% $88 

• " " 11:34-Stop 5-HQ. 
40 " S882 ~ " 11:45to 12:45-borehole 

— $88 — — reamed with HQ-size — 
M - 403 $25 _ _ casing advancer to 48.5 
• NA 41.0 feet: Contact with weathered feet 
K 40.5 to 43.5 feet: Rubble zone, smooth ARGILLITE. Light purple to olive, Installed 5 10-foot sections 

4-HQ >^° Argillite fragments, significant clay infilling, " ~ fine-grained, laminated, extremely of QC-type 2.75-inch OD 
3 ft 0 highly weathered, open. - - weak to very weak (R0-R1). Slope Indicator 

S _ 83% >10 _ _ 41.5 to 42.5 feet - Layer of lean inclinometer casing. 
B CLAY with weathered Argillite Annulus space grouted 
™  " 4 3 5  355 ~ " fragments, light purple to olive, with Slope Indicator's 

- —: ' ' extremely weak (R0). "grout mix for soft soil". 
_2_ _ 42.5 feet: Contact with ARGILLITE 4-jnch by 4-inch by 5 foot 

H . 48 51° 45.5 feet: Multiple fractures in bedrock. Purple-gray, fine-grained, steel well monument 
I 45  Argillite, 0 to 45 degrees, smooth, undulating, " " very thin bedding, slight to moderate installed over exposed top 
B silty clay coating with some 1/8" infilling, — —weathering, very weak to weak casino ioint on 11/01/06 — 

5-HQ 7 slightly to moderately weathered, open _ - (R1-R2). Top of Casing at 

| - 5 ft 16 becoming tight. _ Continued ARGILLITE, less approximate Elev. 3267.1 
B - 86% 3 _ . fractured. feet, with 2.7 feet of 
B 45 010 45.5 feet: highly fractured, stickup. 
• " ~ " very weak to weak (R1-R2). AO grove azimuth = 156 

4 - - degrees. 

B .483^ 

B - - Bottom of Hole at 48.5 ft below 
- ground surface 

50 

I 
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PROJECT NUMBER: BORING NUMBER: ! 

346017.05.08 l-NW-2 EET 1 OF 3 I 

CH2MHILL 

SOIL BORING LOG 

PROJECT: Milltown I-90 Inclinometers. I-90 bridges - west bank LOCATION : Bent 2, I-90 WB bridge 

A ELEVATION : - 3264.5 DRILLING CONTRACTOR : Ruen Drilling, Inc./Clark Fork, ID 

B DRILLING METHOD AND EQUIPMENT : CME 850 track-mount, HWT Casing Advancer/HQ-3 Rock Coring with Wireline 

WATER LEVELS : — START: 11/1/2006 END : 11/7/2006 LOGGER : G Fischer 

DEPTH BELOW GROUND SURFACE (ft) STANDARD SOIL DESCRIPTION COMMENTS 

I INTERVAL (ft) PENETRATION 
• |ii) TEST RESULTS 
•• BFPOVFRY im S0,L NAME, uses GROUP SYMBOL, COLOR, DEPTH OF CASING, DRILLING RATE, 

MOISTURE CONTENT, RELATIVE DENSITY OR DRILLING FLUID LOSS, TESTS, AND 
#TYPE 6"-6"-6" CONSISTENCY, SOIL STRUCTURE, MINERALOGY INSTRUMENTATION 

• (N) 

• Mud-rotary drilling with HWT casing advancer 
* " and tri-cone bit. 

- 140-lb hydraulic trip hammer falling 30 inches. 
_ - HWT casing 4-inch ID, 4.5-inch OD. 
• _ HWT casing advanced to refusal at 26.5 feet - ! 
• ~ switched to HQ coring. 
• " " SS = 2-inch OD split-spoon sampler 

- - PP = Pocket Penetrometer 
_ _ TSF = tons per square foot 
B _ bgs = below ground surface 

5 _ J 

m __z± ;  ;  
• POORLY-GRADED SAND with GRAVEL (SP). 
• ~ Q5 7-10-9 Light brown sand with red-brown gravel, moist, 
™ - (19) medium-dense, fine-grained sand, 15 to 25 percent 

sub-rounded to angular gravel up to 1-inch-
_ _ (EMBANKMENT FILL). 

I 10_ 

• 12.5 
POORLY-GRADED GRAVEL (GP). Light brown, 2-SS: 2-inch angular gravel (broken 

0 3 2-SS 11-5-3 moist, loose, sub-angular gravel up to 2-inches long ~ gravel/cobble) stuck in tip of shoe. 
B (8) (broken gravel/cobble fragments), 10 percent fine to - 17:00 - finished for day (11/1/06) at 12.5 feet bgs. -
• - 14 0 coarse sand - (EMBANKMENT FILL). 
•  _  K R 4  N O  R E C O V E R Y .  _  0 7 : 3 0  -  r e s u m i n g  d r i l l i n g  o n  1 1 / 2 / 0 6  

15 0.0 3-SS 3-SS: 1-inch angular gravel in shoe. 

M _ 15.5 
H NO RECOVERY. 4-SS: fine-grained sand in shoe. 
B " 0.0 4-SS 12-11-9 - Driller notes hard drilling from 16 to 17 feet bgs. 

17.0 | 
flfl NO RECOVERY. 5-SS: fine-grained sand in shoe. 
B " 0.0 5-SS 4-5-6 - Driller notes easy drilling starting at 17.0 feet bgs " 
B - (11) - - out of gravels. 

_ 17.0 feet-Estimated contact with SEDIMENT _ 
LAYER. 

M _ SS sampler tripped back down to 17 feet after 
B 20 " driving 5-SS - again driven 1.5 feet - recovered 
• — — 1.0 feet of POORLY-GRADED SAND (SP), fine 

. grained, loose to medium-dense. _ j 

22.5 

j POORLY-GRADED SAND (SP). Brown, wet, " 6-SS PP on LEAN CLAY: 0.25, 0.50 TSF 
M ~ 14 6-SS 2-1 "2 loose, fine- to medium-grained sand, 2- to 3-inch thick " 
• " 24 0 ' <3> interlayers of LEAN CLAY - (SEDIMENT LAYER). 

25 

I 
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PROJECT NUMBER: BORING NUMBER: M 

346017.05.08 l-NW-2 SHEET 2 OF 3 I 

CH2MHILL 

SOIL BORING LOG -

PROJECT : Milltown I-90 Inclinometers, I-90 bridges - west bank LOCATION : Bent 2.1-90 WB bridge 

ELEVATION : - 3264.5 DRILLING CONTRACTOR : Ruen Drilling, Inc./Clark Fork, ID B 
DRILLING METHOD AND EQUIPMENT : CME 850 track-mount, HWT Casing Advancer/HQ-3 Rock Coring with Wireline B 

WATER LEVELS : — i START : 11/1/2006 END : 11/7/2006 LOGGER : G. Fischer 

DEPTH BELOW GROUND SURFACE (ft) STANDARD SOIL DESCRIPTION COMMENTS ^ 

iwtcdvai m\ PENETRATION • INTERVAL (ft) Qrciii ts 

SOIL NAME, USCS GROUP SYMBOL, COLOR, DEPTH OF CASING, DRILLING RATE, * 
RECOVERY (ft) MOISTURE CONTENT, RELATIVE DENSITY OR DRILLING FLUID LOSS, TESTS, AND 

#TYPE 6"-6"-6" CONSISTENCY, SOIL STRUCTURE, MINERALOGY INSTRUMENTATION 
(N> • 

23T5 Upper 0.2 feet: POORLY-GRADED SAND (SP). 7-SS PP on LEAN CLAY: 0.50, 0.50 TSF £ 
in 7_cc 15-13-50/0" Similar to 6-SS. 

(63/6") Next 0.15 feet: Interlayered SILT (ML) and LEAN - _ ... . . . ...... ot or 

. —26^5 CLAY (CL). Brown silt and olive clay, moist, soft to dnll chatter obsLrved " fl 

w?v» n A Got- DDDRI vj-pincn CAwn ispi ' 26.0 feet - Estimated contact with ALLUVIUM. I 
ipfn^n it 11 - Driller indicated worn HWT casing shoe at 26.5 j • 
Brown, wet, loose, fine-grained. / \, ,. un / 
Bottom 0.25 feet: POORLY-GRADED GFtAVEL / . pet bgs - switch to HQ coring. /. 

\(GP). Gray, wet, very dense. / . m 

Begin Rock Coring at 26.5 ft below ground surface _ . B 
See sheet 3 of 3 for rock core log B 

30_ _ _ 

35— — — • 

4°_ _ _ 

! 45_ — • 

1 1 1 1 I 



I 

•

PROJECT NUMBER: BORING NUMBER: 

346017.05.08 l-NW-2 ET 3 OF 3 l if 
CH2MHILL 

ROCK CORE LOG 

PROJECT : Mllltown I-90 Inclinometers. I-90 bridges - west bank LOCATION : Bent 2. I-90 WB bridge 

m ELEVATION : ~ 3264.5 DRILLING CONTRACTOR : Ruen Drilling. Inc./Clark Fork, ID 

I; DRILLING METHOD AND EQUIPMENT : CME 850 track-mounl, HWT Casing Advancer/HQ-3 Rock Coring with Wireline 

WATER LEVELS : — START : 11/1/2006 END : 11/7/2006 LOGGER : G. Fischer 

~~ _ DISCONTINUITIES LITHOLOGY COMMENTS 
• 3 o 
»i; 3.z . w DESCRIPTION O ROCK TYPE COLOR 
•  W w  § < £  -  S f e  O  M I N F R A I O C Y  T F X T 1 I R F  S I Z E  A N D  D E P T H  O F  C A S I N G ,  co (•) 3 t" ixj —io y minlkaluoy, itxiukfc, ci i nn i oqq rrrdikir^ datp ampi 

i<  ° ) F >  D E P T H ,  T Y P E ,  O R I E N T A T I O N ,  R O U G H N E S S ,  J  W E A T H E R I N G ,  H A R D N E S S ,  r s u i M r -  o n n  
£ § 8  2  P L A N A R I T Y . I N F i a i N G  M A T E R I A L  A N D  k AND ROCK MASS SMOOTHNESS CAVING ROD 

_  g g  g w £  £  £ £  T H I C K N E S S ,  S U R F A C E  S T A I N I N G ,  A N D  T I G H T N E S S  g  C H A R A C T E R I S T I C S  D R O P S ,  I  t b  I  K h b U L  I S ,  h  I C .  

26.5 
• " Continued ALLUVIUM -
;B " WELL-GRADED GRAVEL with 12:00 on 11/2/06 - start 1-
•  " m a  - COBBLES, light gray to red-brown, h q  

1-HQ _ wet, 60 percent fine (less than 
3.5 ft 0 3/4-inch) to coarse (less than 3-inch) 

jB 71% " rounded to sub-rounded gravel, 40 
H • Tyx " " percent cobbles up to 8-inch. 

30 3O0 XX> 
WELL-GRADED GRAVEL with 12:10 - end 1-HQ 

B ~ NA " COBBLES, light gray to red-brown, 12:22 - start 2-HQ 
• - 2-HQ - wet, 60 percent fine (less than - ! 
H - g® . _ 3/4-inch) to coarse (less than 3-inch) 

>88c _ rounded to sub-rounded gravel, 40 , 
" 32 5 $$$ ~ percent cobbles up to 8-inch. 

I , HO " [ 32.5 to 33.3 feet: 12:27 - end 2-HQ "" i 
• ~ 15 ft 0 NA " POORLY-GRADED GRAVELup to 12:34 - start 3-HQ 
™ - 100o/o - - 3/4-inch, multiple colors, 

- 34.0 _ _ _ sub-rounded. 
... 4"HQ „ ... 33.3 to 35.0 feet: COBBLES up to 12:39 - end 3-HQ 
| 35 " 35.0 100% " " 8"inch- 12:45-start 4-HQ 

B ' POORLY-GRADED GRAVELwith 12:50 - end 4-HQ 
fractured Argillite cobble fragments, 12:56 - start 5-HQ 

c un NA " rounded gravel up to 3/4-inch. 13:08 - end 5-HQ 
m - , . . _ 13:25-end 6-HQ 
• KW 13:28-start 7-HQ 
B " 388 " 13:34-end 7-HQ 

- 38.2 £££ 
mm - Continued ALLUVIUM-
• . 6 HQ NA WELL-GRADED GRAVEL,light 
B 1 80" 8 <XX gray to red-brown, wet, fine to coarse 

40 " 40 o 56% 5$8 ~ " sub-rounded to sub-angular gravel. 

~~ — ~ POORLY-GRADED GRAVELwith 13:52 - end 8-HQ ~~ 
B ~ 7-HQ " coarse sand, light gray to red-brown, 14:10 - end 9-HQ - finished " 
IS - 2 ft 0 TOW - - wet, rounded to sub-angular gravel for day (11/2/06) at 15:00. 

- 50% 388 - - up to 1 1/2-inch. 11/7/06: 
42.0 3vv 08:30 to 10:00 - borehole 

_ 42.0 to 42.7 feet: reamed with HQ-size 
• " ^ " POORLY-GRADED GRAVELwith casing advancer to 50 feet. -
B " nun _, , , ,. ... . - - cobble fraqment. Installed 510-foot sections 
* _ 83HftQ 0 6 zone highly weathered, fractured _ _ 42.7 feet:9Contact with ARG,LL|TE of QC-type 2.75-inch OD . 

100% _ bedrock, light purple, smooth, Slope Indicator 
M ~ moderately weathered at contact inclinometer casing. 1 

• 45 " 45.0 7 44.5 feet: fracture 5 to 30 degrees, smooth, ~ " becoming slightly weathered with Annulus space grouted 
B undulating, clay and coarse sand infilling depth, laminated becoming thinly with Slope Indicators 

3 1/2-inch thick, moderately weathered, loose. - - bedded, very weak to medium-strong grout mix for soft soil . 

_ 46 1 feet fracture 30 to 40 decrees smooth (R1-R3). 4-inch x 4-inch x 5-foot m r4 1 ^ fracture 3U to 4U degrees, smooth, - - uedARGILLITE |iaht Dur ole steel well monument 
• m undulating, clay infilling 1/4-inch thick, slightly uonanuea mruilli i c, ngnr purpie, . B weathered tiqht ! " smooth, slightly weathered, thinly installed over exposed 
B " 9-HQ /a 1 / » K (««i- w ~ * bedded with 20 to 30 degree casing joint. 

5 ft 0 5 rienrooc cmnnth .mritMcitinr, Hou nfinin - - dipping,very weak to medium-strong Top of Casing at 
degrees, smooth, undulating, clay infilling /ri-R3\ approximate Elev 32671 

_ - 1/16-inch thick, slightly weathered, tight. - - ( ' feet, with 2.6 feet of 
B - 5 49.2 to 49.4 feet: highly fractured/rubble - - stickup. 
B - zone, smooth to rough, clay coating with _ _ AO grove azimuth = 170 

some 1/16-inch thick infilling, slightly degrees. 
50 50 0 ^ weathered, open. 

B Bottom of Hole at 50.0 ft below 
B ground surface 
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PROJECT NUMBER: BORING NUMBER: 

346017.05.08 T-1/N-5 EET 1 OF 2 i ! 

CH2MHILL 

-*0*, ROCK CORE LOG 

PROJECT : Milltown Bridge Infrastructure Mitigation, West Bank - NE CornerLOCATION : Jet grout test column in NE corner, west bank. 

M ELEVATION: -3264 DRILLING CONTRACTOR : Ruen Drilling, Inc./Clark Fork, ID 

I DRILLING METHOD AND EQUIPMENT : CME 850 track-mount, HQ-3 Rock Coring with Wireline 

WATER LEVELS : -- START : 11/8/2006 END : 11/8/2006 LOGGER : G. Fischer 

_ _ DISCONTINUITIES LITHOLOGY COMMENTS 

| S£ v|r I", DESCRIPTION O ROCK TYPE. COLOR, 

ii'5 ? 5° y MINERALOGY, TEXTURE, Fl 1HD LOSS CORINGRATEAND 
x< 77 DEPTH, TYPE. ORIENTATION, ROUGHNESS, x WEATHERING, HARDNESS, « 
£ &  x g 8  a  < a :  P L A N A R I T Y ,  I N F I L L I N G  M A T E R I A L  A N D  <  A N D  R O C K  M A S S  S M O O T H N E S S  C A V I N G  R O D  

• S8 a: ££ THICKNESS, SURFACE STAINING, AND TIGHTNESS g CHARACTERISTICS KtoUL I o, fc IL,. 

3 ~™~" 0 0 ~~~ Jet Grout Test Column profile: "™~ Upper 0.6 feet: Coarse SAND and HQ-size coring starting at 
™ " 0.0 to 1.0 feet: strong grout (R1). " " fine GRAVEL in grout matrix, top of jet grout test column. 

' - 1.0 to 1.2 feet: rubble zone, (RO). - - cemented/strong grout - PP = Pocket Penetrometer. -
_ - 1.2 to 2.6 feet: strong grout (R1). _ _ (EMBANKMENT FILL). TSF = tons per square 
B 1-HQ 2.6 to 3.1 feet: cobble At 0.6 feet: Coarse GRAVELS and foot. 
B 4 5 ft o NA 3.1 to 3.5 feet: strong grout (R1). ~ COBBLES in grout matrix, 10 to 20 09:10 - start 1-HQ. 

" 100% 3.5 to 3.7 feet: very weak grout (R0). " ~ percent fine (less than 3/4-inch) 09:30 - stop 1-HQ. 
3.7 to 4.0 feet: cobble - - gravel, 20 to 30 percent coarse (up 09:30 to 10:15 - set up 

_ . to 3-inch) gravel, and 50 percent "mud tub" to recirculate 
fl cobbles up to 6-inch, cemented/weak drilling fluids. 
B 4 5 " to strong grout. 

' 5 ~~ 4.0 to 5.3 feet: strong grout (R1). 5.3 feet: Contact. 10:15 - start 2-HQ. 
— 5.3 to 7.1 feet: very weak grout (R0). — — Layer of SILTY SAND/SANDY SILT, — 

B - PP = 0.5,1.0, > 5.0 TSF - - dark gray, 40 to 60 percent fine sand, 
B . 7.1 to 9.0 feet: strong grout (R1). . _ weakly cemented with grout odor, 
H 9.0 to 9.5 feet: NO RECOVERY. scattered organic material (woody 

2-HQ debris). 
5 ft 0 NA - 7.1 feet: Contact. 

M - 90% - - Coarse GRAVEL and COBBLES in 
S - - - grout matrix, 50 percent gravel up to 
B _ 9.5 to 10.5 feet: strong grout (R1). potential 3-inch, 50 percent cobbles up to 

1 test specimen. " ~ 6-inch, cemented/weak to strong 
10.5 to 11.2 feet: cobbles. - - grout - (EMBANKMENT FILL). 1rV9o 9 

«  - 9 - 5  -  Kx2 11.2 to 12.7 feet: very weak grout (R0) with _ _ nm 

• 10- fragments of strong grout (R1). _ _ End Box l at 9 5 feet -
• 12.7 to 14.2 feet: strong grout (R1). tno box 1 at b.b teet. 

PP = greater than 5.0 TSF. - - start Box 2. 

i - 13.1 to 14.2 feet: potential test specimen. - - 9^trflO o'^t-

B 3-HQ qu = 810.2 psi. 

B 100»/ ° 14.2 to 15.3 feet: strong grout (R1). 
PP = greater than 5.0 TSF. ~j ; 

15.3 to 17.1 feet: strong grout (R1), -
B potential test specimen. 
B _ 17.1 to 18.3 feet: weak grout (R0). 
B 14 5 17.1 to 17.7 feet: potential test specimen. 

15 " 18.3 to19.4 feet: strong grout (R1), - - 14.2 feet: Contact with SEDIMENT 10:44 - start 4-HQ. 
- potential test specimen. - -LAYER. Test specimen from 

B - 19.4 to 21.1 feet: very weak to weak grout - - SILTY SAND in grout matrix, dark 15.7 to 16.1 feet: 
B (R°) J L gray, fine-grained sand with I qu = 214.9 psi. J I 
~ _ 19.5 feet: PP -1.75 TSF. _ _ occasional organic material (woody Test specimen from 

4-HQ 19.7 feet: PP = 4.0 TSF. debris), occasional voids up to 16.1 to 16.5 feet: 
5 ft 0 NA 19.8 feet: PP = greater than 5.0 TSF. - - 1/4-jnch, cemented/strong grout. qu = 342.1 psi. 

I - 100% 702fe^PP = 75^F - - End BOX 2 at 17.1 feet. -
fl - 20 2 feet; pp 25 'SF. start Rnx o 

• ; ^lee^T/featfrt^^VSF- ' ' Test specimen from 
20.7 to 21.1 feet: potential test specimen. ~ 18 9 to 19 3 feet 

- 21.1 to 23.1 feet: very weak grout (R0). - - qu = 688^9 psi. 
« -2i£. 21.3 feet-SILTY CLAY layer with trace - _ 
:• 20 grout. Fine-grained SAND to SILTY SAND 10:52 - stop 4-HQ. 
• 22.1 feet: PP = 0.75 TSF. in grout matrix, dark brown to olive, 5 11:04 - start 5-HQ. 

22.2 feet: PP = 0.5 TSF. " " 10 10 percent coarse sand and fine 
- 22.5 feet: PP = 0.25 TSF. - - gravel, cemented/weak to strong 

• - 22'6 feet: PP = 0^25 TSF' - _ 9rout. 
I - c W n MA 22.8 to 23.0 feet: PP = 1.0 -2.0 TSF. 21.3 to 23.1 feet: SILTY CLAY, olive, j 
•i o " soft, low plasticity, very weakly 

94/0 23.1 to 24.5 feet: weak to strong grout " " cemented with grout odor. 
(R0-R1) . 23.1 to 26.7 feet: POORLY-GRADED 

B - 23.4 to 23.7 feet: PP = 4.0 to 5.0 TSF SAND in grout matrix, dark dray, 
B 23.9 feet: PP = 2.5 TSF fine-grained, cemented/strong grout. 

24 5 24.0 feet: PP = greater than 5.0 TSF 

25 

I 
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PROJECT NUMBER: BORING NUMBER: St 

346017.05.08 T-1/N-5 SHEET 2 OF 2 I 

C H 2 M H I L L  

ROCK CORE LOG • 

PROJECT • Milltown Bridge Infrastructure Mitigation, West Bank - NE CorneiLOCATION : Jet grout test column in NE comer, west bank. 

ELEVATION : - 3264 DRILLING CONTRACTOR : Ruen Drilling. Inc./Clark Fork, ID • 

DRILLING METHOD AND EQUIPMENT : CME 850 track-mount, HQ-3 Rock Coring with Wireline • 

WATER LEVELS : --- START : 11/8/2006 END : 11/8/2006 LOGGER : G. Fischer 

^ _ DISCONTINUITIES LITHOLOGY COMMENTS fl| 

§ < £  _  DESCRIPTION 3 MINERALOGY' TEXTURE SIZE AND DEPTH OF CASING. • 

I DEPTH, TYPE, ORIENTATION, ROUGHNESS, x WEATHERING, HARDNESS, FL^nOTHNFqRRrAVI^TRnnD 

U K§8 2 PLANARITY, INFILLING MATERIAL AND < AND ROCK MASS 
08 cc ££ THICKNESS, SURFACE STAINING, AND TIGHTNESS g CHARACTERISTICS UKUrS, Its I KESULIo, ETC. • 

j 24.5 to 26.7 feet: strong grout (R1). Test specimen from H 
24.5 to 25.2 feet: PP = greater than 5.0 " " 25.1 to 25.5 feet: 

TSF. - - qu = 209.8 psi. 
25.2 to 26.7 feet: potential test specimen. . _ 26.7 feet: Contact with ALLUVIUM. Test specimen from _ M 

5 f t  o  C o a r s e  G R A V E L  a n d  C O B B L E S  i n  25.5 to 25.9 feet: • 
100% 26.7 to 27.2 feet: cobble grout matrix, cemented/strong grout. qu = 318.3 psi. " H 

27.2 to 29.1 feet: weak to strong grout " " End Box 3 at 27.0 feet. 
(R0-R1). - - Start Box 4. 
28.6 to 29.1 feet: potential test specimen. . • 

29.1 to 29.3 feet: cobble H 
2 9 5  2 9 . 3  t o  3 1 . 9  f e e t :  s t r o n g  g r o u t  ( R 1 ) .  V  

« ^ - _ 2g 5 to 30 7 feet; p0tentja| test specimen. " " Fine to coarse GRAVEL and 

30.7 to 31.4 feet: cobble. — COBBLES in grout matrix, Test soecimen from -
31.4 to 31.9 feet: potential test specimen. . _ cemented/strong grout. 29 8 to 30 3 feef " 8 

31.9 to 32.4 feet: very weak grout (R0), _ _ 31.9 to 32.4 feet: SILTY CLAY with nu = 6736Dsi - I 
j crumbles upon handling. coarse SAND and fine GRAVEL in Test soecimen from • 

7-HQ 32.4 to 32.7 feet: cobble. ~ " grout rnatrix, weakly cemented. 30 3 to 30 7 feet-

5 f t  0  N A  -  -  3 2 . 4 f e e t :  C O B B L E  qu = essio psi.' " m 

- 0 - 32.7 to 35.1 feet. Fine to coarse Test specimen from ~ 
_ GRAVEL and COBBLES in grout 30 7 to 31 1 feet* -

32.7 to 35.1 feet: strong grout (R1) with some matrix, 30 to 40 percent grout, q"u = 2039 8 psi 
washing of grout during coring. " * cemented/strong grout. 
35.1 to 36.3 feet: non-cemented (R0) with - - _ 

_ 3 4 - 5  some residual grout. _ H 
| 35 36.3 to 36.7 feet: cobble. _ _ 35.1 to 37.4 feet: Coarse GRAVEL _ • 

~~ 36.7 to 37.4 feet: non-cemented (R0) with and COBBLE fragments with some End Box 4 at 34.8 feet ™ 
9 5 ft n NA grout odor. - - residual grout, non-cemented, grout start Box 5. 
88o/o 37.4 to 38.4 feet: strong grout (R1). - - odor- - _ 

37.4 to 38.0 feet: potential test specimen. _ flj 
37.0 ZX5? 38.4 to 40.5 feet: weak to strong grout H 

(R0-R1) with zones of non-cemented gravels. " " Continued ALLUVIUM - ™ 
" 37.4 to 42.5 feet: Fine GRAVEL and 

9~HQ - - coarse SAND in grout matrix, - _ 
2J>« 0 NA 40.5 to 41.2 feet: strong grout (R1), potential cemented/weak to strong grout, . • 

i6, 9SfPexT/rn » . ,Dn ... occasional non-cemented rubble • 
"39.5 „ 4nml to dor non-cemented (R0) with - - zones with trace grout. " • 

| 40_] 41.5 to 42.5 feet: NO RECOVERY. _ _ _ 
42.5 to 43.2 feet: non-cemented (R0) with 

10-HQ grout odor. - H 
3 ft 0 NA - • 

67% 

42 5 43.2 to 44.5 feet: Multiple fractures in f 
— Argillite, weathering decreasing with depth, 0 ' " 42 5 to 43 2 feet: Coarse GRAVEL " ft 

11-HQ NA to 45 degrees, smooth, undulating, silty clay - - and COBBLES with some residual " m 
2 ft 0 infilling, open becoming tight. - - grout, non-cemented with grout odor. 

100% >10 - - 43.2 to 43.8 feet: weathered . _ 
44 5 ARGILLITE, extremely weak (R0). 12:20 - stop 11-HQ. | 

48 ~ 1 43.8 feet - Contact with ARGILUTE f End Box 5 at 44 5 feet. • 
— — 4- Bedrock. | Borehole backfilled with — * 

- ARGILLITE, light purple, j I grout to near ground i 
. I fine-grained, slight to moderate I \surface. [_ ^ 

(weathering, laminated, very weak to I S 
Iweak (R1-R2), highly fractured, I M 

- (bedding dips 20 degrees. | 

Bottom of Hole at 44.5 ft below _ _ 
i| ground surface B 

' 50 m 

I 
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PROJECT NUMBER: BORING NUMBER: 

346017.05.08 T-4/F-61 EET 1 OF 2 

CH2MHILL 
ROCK CORE LOG 

PROJECT : Milltown Bridge Infrastructure Mitigation, West Bank - NE CorneiLOCATION : Jet grout test column in NE corner, west bank. 

B ELEVATION : ~ 3264 DRILLING CONTRACTOR : Ruen Drilling, Inc./Clark Fork, ID 

I DRILLING METHOD AND EQUIPMENT : CME 850 track-mount, HQ-3 Rock Coring with Wireline 

WATER LEVELS : -- START : 10/27/2006 END : 10/28/2006 LOGGER : G. Warren 

— ~ DISCONTINUITIES LITHOLOGY COMMENTS 
V 3_ Qs? a 

-z v P? DESCRIPTION O ROCK TYPE COLOR 
•  o i w  § < £  - S f c  u  M I N E R A L O G Y  T E X T U R E  S I Z E  A N D  D E P T H  O F  C A S I N G ,  

m O  S5 Z >2 — IvllNtKALUoi,  i t A l U K t ,  F l  IJIDI OSS TORINO RATF AND 
DEPTH, TYPE, ORIENTATION, ROUGHNESS, x WEATHERING, HARDNESS, a nmuktw ££ 2 PLANARITY, INFILLING MATERIAL AND k AND ROCK MASS SMOOTHNESS CAVING ROD 

• 08 °S S EES THICKNESS, SURFACE STAINING, AND TIGHTNESS g CHARACTERISTICS UKUrb, Its I KbbULIb, tic.. 
8 ^15 Jet Grout Test Column profile: 0.0 to 2.0 feet: Loose, rubbly 1-inch HQ-size coring starting at 
™ " minus rounded GRAVEL with top of jet grout column. 

0.0 to 2.2 feet: rubble zone, - - broken/fractured grout pieces - SS = Split-Spoon Sampler 
_ _ loose/non-cemented with grout remnants. . . (EMBANKMENT FILL). WOH = Weight of Hammer _ 
8 2.2 to 5.0 feet: strong grout (R1). 2.0 to 5.0 feet. Intact grouted PP = Pocket Penetrometer. 
• 1-HQ 4.0 feet: cobble GRAVEL with occasional purple TSF = tons per square 
•  "  S f l  0  N A  - -  q u a r t z i t e  c o b b l e s ,  a p p r o x i m a t e l y  f e e t .  

80% - - 50 percent 1 to 2-inch clasts, bgs = below ground 
_ 50 percent grout matrix, surface. 
| cemented/strong grout (R1). Begin coring with HQ-size 
• " KXX core at 14:30. 
• - Jxx> - - Core to 5 feet bgs. 

5 — 5 0 K2X — — Run HWT casing to 5 feet — 
5.0 to 10.0 feet: rubble zone. Loose fine to coarse GRAVEL up to bgs men set up 

8 " 2-HQ loose/non-cemented with grout remnants. " " 2-inch in broken up/fractured and recirculation tanks or "mud 
B 2 ft 0 NA - discontinuous grout matrix, tubs" 
15 _ 100% _ _ non-cemented with grout remnants - - ... . 

_ TO . _ (EMBANKMENT FILL). £20 - resume conng/start 

•B - - - Blocked off at 7 feet bgs. 

• 3-HQ 
- 3 ft 0 NA - -

83% 

I 10 10.0 ^ _ _ _ 
Jl 4-HQ 10.0 to 11.0 feet: strong grout (R1). Coarse GRAVEL in grout matrix, 

1 0 11 ° 50 to 60 percent gravel, 40 to 50 

B " WHQ TjA !o1f5feet: strong grout (R1) ; ' P®eCmbAn7mENT ®[fj/str0n9 9r0ut Blocked off at 11 feet bgs. " 
B 1 c« n deteriorates with depth to very , ' . „. , 
• - 030/ poor/non-cemented - grout odor only at - - Loose, coarse GRAVEL up to 3-inch 
® _ 12 5 KXX bottom of interval (near contact with - . rounded gravel, non-remented, grout 

WS SEDIMENT LAYER). odor - (EMBANKMENT FILL). Blocked off at 12.5 feet 

M s u n  D8O 12.5 to 15 feet: NO RECOVERY " " NO RECOVERY bgs. 
H . 6-HU KXX _ _ 12.5 feet: Estimated contact with Fast drilling from 12.5 to 
• - 0% KXX - - SEDIMENT LAYER. 15.0 feet. 

15 IJLO yys _ _ _ 
B 5$$ 15.0 to 20.0 feet: NO RECOVERY - appears NO RECOVERY Very fast drilling in loose 
B ~ KXX to be loose, non-cemented sediment with no " sediments. 
B - $00 evidence of grout. - - 15.0 to 20.0 feet - cuttings 

KXX - of brown fine-grained sand. _ 

_ " 7-HQ XX> 
I - 5ft 0 KXX 

H 5yy 8-SS at 20.0 feet: attempt 

I 20 ~ 20.0 &£ SPT samPle" 

• 8.SS $88 20.0 to 26.0 feet: Non-cemented sediments SILTY CLAY (ML-CL), dark gray to No mmvewdue to laikof 
" 1.5ft 0 with no evidence of grout. - " black, moist, firm - (SEDIMENT ^aTv^sampleftl " 

m >1.5 0% §§ ; LAYER)" out). 

I " ~ 23.0 to 23.7 feet: SILTY CLAY smiLTrf 
• " (ML-CL), dark gray, moist, stiff, smeared on outside of SS -

" 225 " " low-plasticity. * 
_ - 9« - - 23.7 to 24.5 feet: transition to 9-SS at 22.5 feet. 2-foot-
• - j ft 0 NA - - POORLY-GRADED SAND (SP), £"9SS samP ®r- ,, „ 
• _ 100% _ gray, moist, medium-dense. Blow count of WOH-3-5-7 

! 24 5 fine-grained. t'2)-
| ot. ~ — - - Dark gray organic LEAN CLAY seam 

^  '  I I I  I  \  O A  f o a f  

I 
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PROJECT NUMBER: BORING NUMBER: a 
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C H 2 M H I L L  •  

*0̂  ROCK CORE LOG -

PROJECT : Milllown Bridge Infrastructure Mitigation, West Bank - NE ComeiLOCATION : Jet grout test column in NE corner, west bank. 

ELEVATION : - 3264 DRILLING CONTRACTOR : Ruen Drilling. Inc./Clark Fork, ID • 

DRILLING METHOD AND EQUIPMENT : CME 850 track-mount, HQ-3 Rock Coring with Wireline | 

WATER LEVELS : — START : 10/27/2006 END • 10/28/2006 LOGGER : G Warren 

^ _ DISCONTINUITIES LITHOLOGY COMMENTS M 

viv Ie3. DESCRIPTION § ROCK TYPE, COLOR, r™-..mnrnr I 
jy Lu UIMPPAI nrv TFY71IPF SIZE AND DEPTH OF CASING, WB 

O ^ Z) 2  — MINtKALUoY, I tAlUKt, Fl I l in I PORING RATF AND 
X ^2 DEPTH, TYPE, ORIENTATION, ROUGHNESS, J WEATHERING, HARDNESS. c,,^kTuKiEQc ^,i^7- onn 

t f e  S g 8  £  < c c  P L A N A R I T Y ,  I N F I L L I N G  M A T E R I A L  A N D  <  A N D  R O C K  M A S S  ^ A V ' N G  R O D  
oS 8^ a S ££ THICKNESS, SURFACE STAINING, AND TIGHTNESS g CHARACTERISTICS DROPS, TEST RESULTS, ETC. a 

26.0 to 28.0 feet: rubble zone, 26.0 feet: Contact with ALLUVIUM. Jf 
10-HQ ^A loose/non-cemented with no evidence of " ~ Red Quartzite COBBLES in SANDY Blocked off at 27 5 feet 

3 ft 0 jTyv grout in ALLUVIUM. - - FINE GRAVEL matrix, Blocked off at 28 0 feet 
50% xxx _ . non-cemented, no evidence of grout. Casing shoe torn up - - • 

xxx . terminate boring at 28 feet _ H 
_ 27.5 £££ _ bgs. _ • 

28 0 0 NA 

\?nnwj Borehole backfilled with 
i • ~ " Bottom of Hole at 28.0 ft below grout to near ground |S 

- ground surface surface. - • 

30 # _ _ _ 

35 _ _ I 

40 _ _ _ | 

, . | 

so 1 L_L_J I m 

I 
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CH2MHILL 
ROCK CORE LOG 

PROJECT: Milltown Bridge Infrastructure Mitigation. West Bank - NE Cornert-OCATION : Jet grout test column in NE corner, west bank. 

_ ELEVATION : - 3264 DRILLING CONTRACTOR : Ruen Drilling. Inc./Clark Fork, ID 

• DRILLING METHOD AND EQUIPMENT : CME 850 track-mount, HQ-3 Rock Coring with Wireline j 

WATER LEVELS : — START : 11/1/2006 END : 11/1/2006 LOGGER : G. Fischer 

_ DISCONTINUITIES LITHOLOGY COMMENTS j 

I z" < £  1 '  D E S C R I P T I O N  o  R O C K T Y P E ,  C O L O R  S I Z E  A N D  D E P T H  O F  C A S I N G ,  

x< DEPTH, TYPE. ORIENTATION, ROUGHNESS, | WEATHERING. HARDNESS, F S^OOTHNESS^AVÎ ROD0 

££ S PLANARITY, INFILLING MATERIAL AND < AND ROCK MASS ™ 
uĵ  Oujm ° Kiii THICKNESS, SURFACE STAINING, AND TIGHTNESS g CHARACTERISTICS ' 1 
O GO 0_JD- OL U_Q_ W I; 

• CT5 Jet Grout Test Column profile: 0.0 to 2.5 feet: SAND in grout matrix, 09:00 - start setup ~ 
V " predominantly fine-grained sand with HQ-size coring started at 

0.0 to 2.5 feet: strong grout (R1). - - 10 percent coarse-grained sand and top of jet grout test column. -
2.7 feet: cobble. - - approximately 50 percent grout, PP = Pocket Penetrometer. . 

H 2.8 to 3 0 feet: loose rubble zone with grout cemented/strong grout - TSF = tons per square 
• " 1-HQ remnants. " " (EMBANKMENT FILL). foot. 
• - 5 ft 0 NA 3.0 to 4.0 feet: very weak grout (R0). - ~ Fine gravels (less than 3/4-inch) 

100% 4.0 to 5.0 feet: strong grout (R1). - - starting at 1.8 feet bgs. 09:55 - start 1-HQ. 
: . 2.5 to 5.0 feet: Coarse GRAVEL with 

• ~ COBBLES in grout matrix, 10 
H " percent coarse sand, 
V - loose/non-cemented from 2 to 3 feet, 

5 5,0 _ —weakly cemented from 3 to 4 feet, — 
5.0 to 5.2 feet: loose rubble zone with grout cemented/strong grout from 4 to 5 - enc11-HQ. 

m ' remnants. " " feet 10:12 - start 2-HQ. 

8 " 5,2 to 71feet: weak to strong grout (R0-R1). - - continued coarse GRAVEL with Up M -  5 5 ,7 0(feet cobbles - - COBBLES in grout matrix, recirculation tanks. 

^ 7  » n M A  7 "I 0 ^ !®e[ verY weal* 9r°ot (R0) - - cemented/weak to strong grout -
| 4.3 ft 0 NA 7.8 0 9.1 fee : weak to strong grout (R0-R1). (EMBANKMENT FILL). 

M - 98% 9.1 to 9.3 feet: very weak grout (R0). v 
;B i - 9.3 to 10.0 feet: weak grout (R0) with several -
B _ mechanical breaks. _ 

" 9.3 " " End Box 1 at 9.3 feet. 
• - 3-HQ" n NA - Start Box 2. 
• 10 10.0 0.7 ft u Jza _ _ — 
• \ 86% i 10.0 to 10.5 feet: loose rubble zone with Fine to coarse GRAVEL in grout 10 58 - end 2-HQ. 

grout remnants. " " matrix, cemented/strong grout - blocked off at 9 3 feet 
10.5 to 12.0 feet: weak grout (R0) with some - - (EMBANKMENT FILL). 1102 - start 3-HQ 

m _ washing out of grout during coring. _ - 1104-end 3-HQ 
• 11.8 feet: cobble. _ 11:10 - start 4-HQ. 
• 4-HQ 12.0 to 12.2 feet: loose rubble zone with 

5 ft 0 NA grout remnants. 
100% 12.2 to 15.0 feet: weak grout (R0) with some -

M _ washing out of grout during coring. _ 

I 5 _ i 5 g  _  _  _  
._ 15.0 to 17.0 feet: weak to strong grout 15.0 to 17.0 feet: GRAVEL with 11:18 - end 4-HQ. 
• - (R0-R1). "" " COBBLES in grout matrix, cobbles 11:22 - start 5-HQ. 

- 16.5 feet: cemented coarse sand lense. - - up to 6-inch, cemented/strong grout. 
• _ 17.0 to 18.2 feet: strong grouted pieces up to . . 17.0 feet: Contact with SEDIMENT Driller notes easy drilling in . 

NA 3-inch long. LAYER. zones from 17 to 19 feet, 
5-HQ 18.2 to 20.0 feet: NO RECOVERY " " POORLY-GRADED SAND in grout and from 19 to 20 feet. 

M - 5 ft 0 - - matrix, fine-grained sand, occasional 
| - 64% - - organic material (woody debris) and 

™ __ KXX _ _ fine gravel in matrix, cemented 
JXXJ pieces up to 3-inch long. 

I 20 2oo 222 _ _ . _ | 
•i 20.0 to 22.5 feet: non-cemented loose silty POORLY-GRADED SAND with thin End Box 2 at 20.0 feet. 

sand with grout odor. " " layers of interbedded LEAN CLAY, Start Box 3. 
22.5 to 25.0 feet. NO RECOVERY - - dark gray to olive, fine grained, 

H _ NA . non-cemented with grout remnants 11:28 - end 5-HQ. 
• and grout odor-(SEDIMENT 11:38 - start 6-HQ. 
• ~ 6-HQ " LAYER). 

5 ft 0 >73757 - - Driller notes some 
_ ; - 50% KXX - - resistance to coring for 2/3 

H _ $vy of 6-HQ run, and no 
H ws resistance for 1/3 of run. 

I 
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PROJECT NUMBER: BORING NUMBER: m 
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CH2IVIHILL " 

•***, ROCK CORE LOG . 

PROJECT: Milltown Bridge Infrastructure Mitigation. West Bank - NE CornerLOCATION : Jet grout test column in NE corner, west bank. 

I ELEVATION : ~ 3264 DRILLING CONTRACTOR : Ruen Drilling, Inc./Clark Fork, ID B 

DRILLING METHOD AND EQUIPMENT : CME 850 track-mount, HQ-3 Rock Coring with Wireline | 

WATER LEVELS : - START: 11/1/2006 E N D :  1 1 / 1 / 2 0 0 6  LOGGER : G. Fischer 

^ _ DISCONTINUITIES LITHOLOGY COMMENTS A 
o __________ H 

2 £- -Z>. w DESCRIPTION o ropk typf pot or 
SS lx-£ ? | o MINERALOGY, TEXTURE, " 
f  <  * £ §  D E P T H ,  T Y P E ,  O R I E N T A T I O N ,  R O U G H N E S S ,  x  W E A T H E R I N G ,  H A R D N E S S ,  S K I F A ? R ™  
t o e  x g 8  °  2  k  P L A N A R I T Y ,  I N F I L L I N G  M A T E R I A L  A N D  %  A N D  R O C K  M A S S  n S  S r c ^ T c  
S w  i  ! £ £  T H I C K N E S S ,  S U R F A C E  S T A I N I N G ,  A N D  T I G H T N E S S  g  C H A R A C T E R I S T I C S  D R O P S ,  T E S T  R E S U L T S ,  E T C .  a  

£5.0 / 25.0 to 26.7 feet: non-cemented loose silty 25.0 to 26.7 feet: POORLY-GRADED 11:44 - end 6-HQ. I 
sand with grout odor. ~ " SAND, fine-grained, non-cemented 

7_HQ PP = less than 0.5 TSF. - - with grout odor. 
3  f t  0  N A  2 6 7 , 0  2 7  3  f e e t ;  ' c o s e  r u b b l e  z o n e  w i t h  .  .  2 6 . 7  feet: Contact with ALLUVIUM. _ « 

77% grout remnants. _ _ Coarse GRAVEL with SAND, loose, •! 
• y 27.3 to 28.0 feet: NO RECOVERY. non-cemented with grout remnants. " £ 

28.0 B8S 
28.0 to 29.5 feet: loose rubble zone with trace Coarse GRAVEL with COBBLES, ~ 

8-HQ grout. ~ " rounded to subrounded gravel up to I 
2 ft 0 NA 29.5 to 30.0 feet: NO RECOVERY. - - 3-inch and cobbles up to 6-inch, - B 

75% __ _ . loose, non-cemented with grout _ ™ 
30 30.0 ?9y remnants. 

i 30.0 to 32.0 feet: loose rubble zone with trace Coarse GRAVEL with COBBLES, ^ 
grout. " ~ rounded to subrounded gravel up to B 

7 5ft NA 32.0 to 32.5 feet: NO RECOVERY. - - 3-inch and cobbles up to 6-inch, - B 
80°/ 32.5 to 33.5 feet: loose rubble zone with trace . . loose, non-cemented with grout . 

° grout. remnants. 

^ ; ; : • 
32.5 to 33.5 feet: Continued coarse H 

NA " " GRAVEL with COBBLES, loose, " | 
7 5ft n - non-cemented. 
zn , _ . 33.5 feet: Contact with weathered 
100 /o 33.5 to 35.0 feet: ARGILLITE bedrock, no ARGILLITE. 12:15 - end 10-HQ. _ 

3 5 "  3 5  0  > 1 °  9rout " " 33.8 feet: Contact with ARGILLITE End Box 3 at 35.0 feet. " | 

-r bedrock. Light purple, fine-grained, r Borehole backfi,led wjth | 
- - \ slightly weathered very weak (R1), / grout to near ground 

. \laminated and highly fractured. / surface 

| I " Bottom of Hole at 35.0 ft below " • i 
- ground surface - B 

40 J _ 

45— — — — i 

50 1 1 _ 

I 
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PROJECT NUMBER: BORING NUMBER: 

346017.05.08 T-6/F-57 EET 1 OF 2 | 

CH2MHILL 

ROCK CORE LOG 

PROJECT : Milltown Bridge Infrastructure Mitigation, West Bank - NE CorneiLOCATION : Jet grout lest column in NE corner, west bank. 

a, ELEVATION: -3264 DRILLING CONTRACTOR : Ruen Drilling, Inc./Clark Fork, ID 

I DRILLING METHOD AND EQUIPMENT : CME 850 track-mount, HQ-3 Rock Coring with Wireiine 

WATER LEVELS : — START : 10/27/2006 END : 10/27/2006 LOGGER : G. Warren 

_ _ DISCONTINUITIES LITHOLOGY COMMENTS 

I Jkl DESCRIPTION o ROCK TYPE, COLOR, . . . . 

•  m g  ?  § 0  o  M I N E R A L O G Y ,  T E X T U R E .  F l  l  n n  m R S  C O R I N G  R A T F  A N D  £2 nh£ D E P T H ,  T Y P E ,  O R I E N T A T I O N ,  R O U G H N E S S ,  x  W E A T H E R I N G ,  H A R D N E S S ,  S  c m  
£& c§8 § £cc PLANARITY, INFILLING MATERIAL AND < AND ROCK MASS RAVING ROD 

m o £  o g £  T H I C K N E S S ,  S U R F A C E  S T A I N I N G ,  A N D  T I G H T N E S S  g  C H A R A C T E R I S T I C S  D R O P S .  T E S T  R E S U L T S ,  E T C .  
___ _____ __ ____^_ 

K 0 0 Jet Grout Test Column profile: 0.0 to 1.5 feet: Fine GFtAVEL with 09:00 - start setup. 
™ " SAND in grout matrix, 10 to 20 HQ-size coring started at 

0.0 to 1.5 feet: strong grout (R1). - - percent fine (less than 3/4-inch) top of jet grout test column. -
_ - 1.5 to 3.0 feet: loose rubble zone with grout _ _ gravel, coarse sand, greater than 50 PP = Pocket Penetrometer. _ 
Sji remnants. percent grout, cemented/strong grout TSF = tons per square 
• " 1-HQ 3.0 to 4.0 feet: weak grout (R0). " " - (EMBANKMENT FILL). foot. 
™ ~ 5 ft 0 NA 4.0 to 5.0 feet: strong grout (R1), potential " ~ 1.5 to 3.0 feet: Coarse GFtAVEL in bgs = below ground 

100% test specimen. - - sand and grout matrix, 50 to 60 surface. 
_ _ percent gravel from 1 to 3-inch, 09:00 - start 1-HQ. 
K weakly cemented. 10:00 - end 1-HQ. 
• " 3.0 to 5.0 feet: Coarse GRAVEL with 10:00 to 10:40 - set HWT 

c " c n " COBBLES in grout matrix, 50 casing to 5 feet bgs and 
— — •_ u„- . , ... . — —percent ARGILLITE clasts, set up recirculation tanks. — 

^ _ 1 ft 0 NA 5 0 to 6.0 feet, loose rubble zone with grout cemented/weak becoming strong 10 45 - end 2-HQ 

f -^^100% 6e0toa7 5 feet: weak grout (R0), potential - - a,®n°feet -
I . 3-HQ washing out of grout during coring. . . 5°l° Coars® 0™®- 0:50 - start S-HQ. 

1.5 ft 0 NA 7.5 to 8.0 feet: loose rubble zone with grout with COBBLES in grout matnx, 50 10:53,- endI 3-HQ. 
87% remnant* " " percent gravel from 1 to 3 inch, blocked off at 7.5 feet. 

• 222 8.0 to 10.4 feet: strong grout (R1) - - cemented/very weak to strong grout. 

H - 8.0 to 9.1 feet: potential test specimen. 
• _ 4-HQ 9.1 to 9.7 feet: potential test specimen. 10:58 - start 4-HQ. 

2.5 ft 0 NA ~ Test specimen from 
92% - - 8.4 to 8.8 feet: 

- qu = 685.2 psi. 
• 10 10.0 yw 

• 5_HQ 10.4 to 11.3 feet: strong grout (R1). ~ 10.4 to 10.7 feet: SILTY CLAY 11:02 - end 4-HQ. ~ 
1.5 ft 0 NA 11-3 to 12.5 feet: weak grout (R0). " ~ (ML-CL), red-gray. 11:09 - start 5-HQ. 

" . , 113% 12.5 to 14.0 feet: loose rubble - - 10.7 to 11.3 feet: Coarse GRAVEL blocked off at 11.5 feet. 
H  - 1 1 5  z o n e / n o n - c e m e n t e d .  _  _  a n d  C O B B L E S  i n  g r o u t  m a t r i x ,  
H _ 6-HQ 14.0 to 15.0 feet: NO RECOVERY. _ cemented/strong grout becoming End Box 1 at 10.0 feet. j 
• 1.5 ft 0 NA very weak at 11.3 feet. Start Box 2. 

~ 130 100% " 11.3 to 12.0 feet: Coarse GRAVEL 

«. "^T7-HQ-~^ - " with COBBLES, non-cemented with 11:25 - end 6-HQ 
• " —1—10.5 ft - - grout remnants. blocked off at 13 0 feet 
• \ 0% I o . 12.0 to 12.5 feet: Coarse GRAVEL blocked off at 13.0 feet. 
• 14.5 8-HQ ?22 15-0 to 16.0 feet: loose rubble with COBBLES in grout matrix, \ \ -7 urV" 

~7Tn\ 1 ft o 3AX zone/non-cemented with grout remnants. " " cemented. , 
15- ]̂50%j —m 16.0 to 16.5 feet: cobble. - -12.5 to 15.0 feet: Coarse GRAVEL J 

• - 9-HQ 16.5 to 17.5 feet: very weak to weak grout - . with COBBLES, non-cemented with '' T* , ° HT" 
• _ o.5ft n M A  (R0* grout remnants - (EMBANKMENT 11:53 - start 9-HQ. 
• 0% | PP = greater than 5.0 TSF. ~ " FILL). 

"17 010-HQ 17.5 to 18.3 feet: strong grout, potential test - 15.0 to 16.5 feet: Coarse GRAVEL 
\ 2 ft specimen. - - with COBBLES, non-cemented with 

• - \ 75%I 18.3 to 21.0 feet: overal weak grout with . . grout remnants. 
• . 11-HQ 0 NA strong grout pieces. 16.5 feet - Contact with SEDIMENT Test specimen from 
•  1 8 5  1 . 5  f t  1 9 . 3  f e e t :  P P  =  g r e a t e r  t h a n  5 . 0  T S F .  "  LAYER. 17.6 to 18.1 feet: 

\m%y 20.1 feet: PP = greater than 5.0 TSF. - - 16.5 to 17.0 feet: SILTY SAND with qu = 215.6psi. 
m ' 12"HBQ o NA 20.4 feet: PP = greater than 5.0 TSF. - - GRAVEL in grout matrix, fine-grained 

B on ~ 1-70/ >zw - - sand with fine gravel, weakly 
• 20— 222 cemented/crumbles upon handling. 
» 21.0 to 25.0 feet: very weak to strong grout, 17.0 to 25.0 feet: Interbedded SILTY 

minor washout zones, variable strength " " SAND and POORLY-GRADED 

i " throughout. - - SAND, dark gray to dark brown, Fnrl R , , 51 n f . 
B MA 21.1 feet: PP = 5.0 TSF. . . fine-grained sand, cementedA/ery Start Box 3 
• - NA 21.4 feet: PP = 5.0 TSF. _ _ weak to strong grout - (SEDIMENT Tpltfmm 
• 13-HQ 21.6 to 22.2 feet: potential test specimen. LAYER) Test specimen from 

51 0 22.4 feet: PP = 5.0 TSF. - - 21.6 to 22.1 feet: 
- 68% 22.6 feet: PP = greater than 5.0 TSF. - - qu-33.7psi. 

• . tjyy- 22.8 feet: PP = greater than 5.0 TSF. 
• 222 23.2 feet: PP = 3.5 TSF. 

xxx 28 8 'ee': = greater than 5.0 TSF. 
25 " 2x2 23.6 feet: PP = 4.0 TSF. 
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CH2MHILL 

ROCK CORE LOG . | 

PROJECT : Milltown Bridge Infrastructure Mitigation, West Bank - NE ComeitOCATION : Jet grout test column in NE corner, west bank. i 

ELEVATION: -3264 DRILLING CONTRACTOR : Ruen Drilling, Inc./Clark Fork, ID S 

DRILLING METHOD AND EQUIPMENT : CME 850 track-mount, HQ-3 Rock Coring with Wireline | 

WATER LEVELS : -- START: 10/27/2006 END : 10/27/2006 LOGGER : G. Warren 

„ DISCONTINUITIES LITHOLOGY COMMENTS m 

S I  M J g J  D E S C R I P T I O N  §  M S L ^ Y T E ° X LT0URE SIZE AND DEPTH OF CASING. | 
cq n -r- lu vp y MINERALOGY. IEXIUKE, ri 1 iir\ i acq rnpiKif* datp amh 
x  <  * E >  ^  ^  o  D E P T H .  T Y P E .  O R I E N T A T I O N .  R O U G H N E S S .  *  W E A T H E R I N G .  H A R D N E S S .  i n n T H w w  S u i w r  R o n  

S g o  °  P L A N A R I T Y ,  I N F I L L I N G  M A T E R I A L  A N D  k AND ROCK MASS SMOOTHNESS CAVING ROD 
om 8|jK a ££ THICKNESS, SURFACE STAINING, AND TIGHTNESS g CHARACTERISTICS KtoULis, M 

25.0/ 25.0 to 26.8 feet: strong grout. Continued SILTY SAND, dark gray to Test specimen from B 
25.3 feet: PP = greater than 5.0 TSF. ~ " brown, fine-grained, cemented/strong 25.5 to 26.0 feet: 
25.5 to 26.2 feet: potential test specimen. - - grout. qu = 174.3 feet 

14-HQ 26.5 feet: PP = greater than 5.0 TSF. - . 26.8 to 27.3 feet: POORLY-GRADED _ • 
3.5 ft 0 NA 26.7 feet: PP = greater than 5.0 TSF. SAND, dark gray, non-cemented with H 
89% 26.8 to 27.3 feet: very weak grout. " " grout odor. B 

27.1 feet: PP = 0.50, 0.75 TSF. - " 27.3 feet: Contact with ALLUVIUM. " 
- - POORLY-GRADED GRAVEL, 

28.5 27-S,0 28.5 feet, loose rubble rounded UD to 3-inch, loose and mm 

^ zone/non-remented wrth trace grout. " " n0n-cemented. • 

15 ft o NA fpnll0nf^^eniP°HCCaSI0n 9 P'eCe " " Coarse GRAVEL with COBBLES up Lost circulation. ' I 
- n - n n 1 0 0 %  ( R 0 ) / n o n - c e m e n t e d .  -  -  t o  6 - i n c h  i n  m i n o r  s a n d y  m a t r i x ,  l o o s e  "  "  

— ^5- OA o * oi o * • ^ • /Dm — — and non-cemented with occasional — 
0 VA e e :  w e a K k h l 9 r 0 u t  < R 0 ) ( h ,  -  -  g r o u t  i n f i l l i n g / r e m n a n t s .  -  m  

12ftQ 0 NA qrout loose rubble zone wtth trace _ Coarse GRAVEL, non-cemented with _ I 

occasional grout remnants. V 
' 3 2 o  ° 555 ~ " 30 8 to 31-2 feet: layer of weakly 
- — &XK - - cemented gravel. 

- Coarse GRAVEL with COBBLES, - • 
MA - - multi-colored, mixed lithology, loose - B 

and non-cemented with grout End Box 3 at 33.6 feet. B 
100% " remnants. 

34.0 to 35.0 feet: ARGILLITE bedrock, no " " 34.0 feet: Contact with ARG1LLITE 
>10 grout - bedrock. B 

35 3S0_ I ARGILLITE, reddish-purple, , • 
T fine-grained, slightly weathered, / Borehole backfilled with B 
"\weak (R2), thinly bedded with / grout to near ground 
- \bedding dips of 30 degrees. / surface. 

Bottom of Hole at 35.0 ft below B 
ground surface B 

40 _ _ _ 

45 _ _ | 

50 1 L_J__I I I J _ 

I 
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PROJECT NUMBER: BORING NUMBER: 

346017.05.08 lest Column #7 T 1 OF 2 |j i| 

CH2MHILL 

ROCK CORE LOG 

PROJECT: Milltown Bridge Infrastructure Mitigation, West bank of BlackfootlKiX&MION : Jet grout test column in SE corner, west bank • 

M ELEVATION: -3264 DRILLING CONTRACTOR : Crux Subsurface/Spokane, WA 

I DRILLING METHOD AND EQUIPMENT : HQ-3 Rock Coring with Wireline 

WATER LEVELS : -- START : 9/30/2006 END : 9/30/2006 LOGGER : D. Harris 

_ DISCONTINUITIES LITHOLOGY COMMENTS 

H Ss vlv Is. t DESCRIPTION O ROCK TYPE, COLOR, 
H UJ ixi X ™——————-——————-MlMFRAl n^Y TFXT1IRF SIZE AND DEPTH Or CAoING, CO 0 STUJ 2S O MINEKALLHJT, IEAIUKE, Fl IIID I 09^ PORINH RATF AND 

^ - H£ DEPTH, TYPE, ORIENTATION, ROUGHNESS, X WEATHERING, HARDNESS, CMnnTWMFQQ r^/i^ ROH 
£ £  S g 8  ° < £  P L A N A R I T Y ,  I N F I L L I N G  M A T E R I A L  A N D  $  A N D  R O C K  M A S S  S M T O T H N E S S  C A V I N G  R O D  

• 08 ct ££ THICKNESS, SURFACE STAINING, AND TIGHTNESS g CHARACTERISTICS ukuks, itbi kkjulis, tiu 

• 0.0 Intact core at center - rind of disturbed 0.0 to 2.0 feet: SAND with gravel, 08:15 - start 1-HQ 
™ " material around outside. ~ " medium gravel - (EMBANKMENT 

- FILL). 
„ . 2.0 to 5.0 feet: SAND with gravel, 
• _ large gravel - (EMBANKMENT FILL). 
H 1-HQ 1.8 to 4.0 feet: very gravelly, little intact 

5 ft 0 material - poor cementation. 
100% 

• well cemented 

5_5Y) _ _ _ 
Grouted gravelly and cobbly fill. Cemented GRAVELS and COBBLES 08:25 - start 2-HQ. 

•| 0 " - (EMBANKMENT FILL). Stopped coring because of " 
B - - - water. 
S 0 _ Core was intact when first 

removed, but fractured 
2-HQ " " along large cobbles. 

•I 5ft 0 1 
• 100% 

• - 2 

• | - 3  
• 10 io.o 
• 09:20 - start 3-HQ. 
" " " 09:35 - blocked off at 13.5 

- feet 
3 HQ 11.3 feet: large gravel 

H 3.5 ft 0 
| 100% 12.2 feet: lots of gravel in cemented matrix, 

" * but wash material around outside - appears " 
that this material is cemented, but fractured - -

ok _ 13-5 from coring action. _ . 
I 4 HO 13 5 feet'well cemented GRAVEL with SAND and COBBLES 
P - 0 cemented - - _ (EMBANKMENT FILL). 

I 15 ~ 15.0 100% " " 09:40 - Stop 4-HQ. 

_ 15.0 to 16.7 feet: cemented - large gravels. 15.0 to 16.5 feet: GFtAVEL with ; 
• " SAND and COBBLES. 
• - - 16.5 to 17.5 feet: SILTY SAND to . . 
• SANDY SILT Driller noted softening at 

ORGAN IC CLAY at 17.7 feet. 16 *eet for couP,e of 

• 5-HQ 16.7 to 17.5 feet: cemented, except for two 18.0 to 21.0 feet: GRAVEL with inc es' 
• " 5 ^ 0 zones, each 2 to 3 inches thick. " " SAND - (EMBANKMENT FILL). 17.7 feet - possible Qu 

( ' : ° sample. 

M generally well cemented 

• 20 20.0 19.5 to 20.0 feet - possible 
• — ~~ 21.0 feet: Contact with SEDIMENT Qu sample. ~ 

" LAYER. Driller noted heave. 
- SILTY CLAY (CL-ML). 

™ 6'HQ 22.6 to 23.7 feet: poor cementation - mixing 22.0 feet - possible Qu 
5 ft 0 zone has cemented clasts but overall is " sample. i 

- 100/° poorly cemented. - - i 
• . Zone has cement odor. 

25 1 1 I J 

I 
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PROJECT NUMBER: BORING NUMBER: _ 

346017.05.08 1 est Column #7 SHEET 2 OF 2 ;i I I 

CH2MHILL " 

m ROCK CORE LOG -

PROJECT : Milltown Bridge Infrastructure Mitigation, West bank of BlackfootlKM&MION : Jet grout test column in SE corner, west bank 

ELEVATION : - 3264 DRILLING CONTRACTOR : Crux Subsurface/Spokane, WA • 

DRILLING METHOD AND EQUIPMENT : HQ-3 Rock Coring with Wireline | 

WATER LEVELS : --- START : 9/30/2006 END : 9/30/2006 LOGGER : D Harris 

~ DISCONTINUITIES LITHOLOGY COMMENTS ^ 
s q# o ~~~——~~~~~~~~~~ • 
P «  - X -  P  D E S C R I P T I O N  O ROCK TYPE COLOR 
mm 1<s o minfralogy texture size and depth of casing, • 
cqo 2x"^j ^ — n/llintkaluo t, i ta i ukt, fl hid i 0^9 coring ratf ann 
= < - h£ depth, type, orientation, roughness, x weathering, hardness, ci mtuwcvc rai/imf- onn 

° <<£ PLANARITY, INFILLING MATERIAL AND < AND ROCK MASS ®"^T™|SSCAV1NG 
S 3  S m S  a .  2 : S  T H I C K N E S S ,  S U R F A C E  S T A I N I N G ,  A N D  T I G H T N E S S  g  C H A R A C T E R I S T I C S  U K U P b ,  I  t b  I  K b b U L  I  b ,  1 1 C .  »  

,25.0/ 2.5 feet of heave. Continued SEDIMENTS Driller repairs. I 
' 29.5 feet: Contact with ALLUVIUM. 10:11 - start 7-HQ. * 
- COBBLES in SAND and GRAVEL Driller noted 2.5 feet of 
. matrix. heave. . m 

7-HQ 27.5 to 28.0 feet: well cemented. B 
5 ^ 0 28.0 to 29.0 feet: approx 2 to 3 inch zones of 

100% partially cemented. - -
29.0 to 30.0 feet, well cemented. _ a 

30 3O0_ _ _ _ 
! cobbles - very little cemented matrix because 

of large cobbles (6 to 9 inch). ~ H 

8-HQ some cemented matrix material (approx 2 to _ 
5 0 3 inches). B 

100% • 

33.8 feet: interface with rock. 

! 35 35.0 9 
ARGILLITE 33.8 feet: Contact with ARGILLITE • 

| > 10 " bedrock. 

2 - 3  B 
9-HQ B 
5 f t  0  2 - 3  

100% 

-  > 1 0  B 

> 1 0  -  -

40 4O0 _ _ 
Continued ARGILLITE. b 

10-HQ " " ~ B 
3 f t  0  -  -

100% 
12:15-stop 10-HQ. M 

_ 43.0 | 

- Bottom of Hole at 43.0 ft below 
- - ground surface -

45 _ _ B 

50 1 1__[ — 
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I CH2M HILL 
" 342475. A1.04.T1 

Milltown Reservoir Bridge Mitigation: 2006 Geotechnical Exploration 
I I90BP-1 Photo Log Sheet 

I 
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| CH2M HILL 
342475. A1.04.T1 

_ Milltown Reservoir Bridge Mitigation: 2006 Geotechnical Exploration 
8 I90BP-1 Photo Log Sheet 
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CH2M HILL 
m 342475. A1.04.T1 

I Milltown Reservoir Bridge Mitigation: 2006 Geotechnical Exploration 
I90BP-1 Photo Log Sheet 
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1 CH2M HILL 
342475. A1.04.T1 

• Milltown Reservoir Bridge Mitigation: 2006 Geotechnical Exploration 
'§ I90BP-2 Photo Log Sheet 
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CH2M HILL 
342475.A1.04.T1 

in Milltown Reservoir Bridge Mitigation: 2006 Geotechnical Exploration 
SW1-1 Photo Log Sheet 
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™ CH2M HILL 
^ 342475. A1.04.T1 
3 Milltown Reservoir Bridge Mitigation: 2006 Geotechnical Exploration 
m SW1-2 Photo Log Sheet 
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• CH2M HILL 
• 342475. A1.04.T1 

Milltown Reservoir Bridge Mitigation: 2006 Geotechnical Exploration 
I SW2-1 Photo Log Sheet 

I 



I 

:| CH2M HILL 
• 342475.A1.04.T1 

Milltown Reservoir Bridge Mitigation: 2006 Geotechnical Exploration 
I SW2-2 Photo Log Sheet 
m 
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— 342475. A1.04.T1 

Hi Milltown Reservoir Bridge Mitigation: 2006 Geotechnical Exploration 
SW2-2 Photo Log Sheet 
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I CH2M HILL 
179679.D1.01 

H Wild Horse Quarry Exploration 
| BH-1 Photo Log Sheet 

• BOI040120006.DOC/KG 1 
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• CH2M HILL 
179679.D1.01 

I Wild Horse Quarry Exploration 

® BH-2 Photo Log Sheet 

• BOI040120006. DOC/KG 2 
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CH2M HILL 

a 179679.D1.01 
• Wild Horse Quarry Exploration 

BH-2 Photo Log Sheet 
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I Wild Horse Quarry Exploration 
• BE-3 Photo Log Sheet 
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fl Wild Horse Quarry Exploration 
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CH2M HILL 
m 179679.D1.01 

| Wild Horse Quarry Exploration 
BB-4 Photo Log Sheet 
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• Wild Horse Quarry Exploration 
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CH2M HILL 

* Milltown Bridge Infrastructure Mitigation—346017.05.08 

| 1-90 Bridges - Jet Grout Test Columns 

T-l/N-5 Photo Log Sheet 

I 

• BOI040120006. DOC/KG 1 
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m CH2M HILL 
| Milltown Bridge Infrastructure Mitigation—346017.05.08 

1-90 Bridges - Jet Grout Test Columns 
•| T-l/N-5 Photo Log Sheet 

H BOI040120006. DOC/KG 2 
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• CH2M HILL 
Milltown Bridge Infrastructure Mitigation—346017.05.08 

i§ 1-90 Bridges - Jet Grout Test Columns 
® T-l/N-5 Photo Log Sheet 

I 
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I 
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I 

I 

H BOI040120006.DOC/KG 3 



1 11 ^ 

• Milltown Bridge Infrastructure Mitigation—346017.05.08 
1-90 Bridges - Jet Grout Test Columns 

_ T-4/F-59 (changed to T-5/F-59 in Data Report) Photo Log Sheet 

• BOI040120006. DOC/KG 4 
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CH2M HILL 

I Milltown Bridge Infrastructure Mitigation—346017.05.08 
® 1-90 Bridges - Jet Grout Test Columns 

T-4/F-59 (changed to T-5/F-59 in Data Report) Photo Log Sheet 

1 

I 

I 

I 

I 

I 

I 

• BOI040120006. DOC/KG 5 



I 

| CH2M HILL 
Milltown Bridge Infrastructure Mitigation—346017.05.08 

M 1-90 Bridges - Jet Grout Test Columns 

| T-5/F-57 (changed to T-6/F-57 in Data Report) Photo Log Sheet 
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1-90 Bridges - Jet Grout Test Columns 

•j T-5/F-57 (changed to T-6/F-57 in Data Report) Photo Log Sheet 
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Milltown Bridge Infrastructure Mitigation—346017.05.08 

• 1-90 Bridges - Inclinometer Installation 
I I-SW-1 Photo Log Sheet 
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1-90 Bridges - Inclinometer Installation 
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Milltown Bridge Mitigation Project 
. CH2M HILL 

B Moisture Contents and Percent Passing 75 micron 
I Table 1 

• Exploration Sample Sample Depth Moisture Content Percent Passing 

£ Number Number (ft) % U.S. Sieve No. 200 

EB-2 SS-5 N/A 33 7 

m EB-2 SS-10 N/A 24 33 

I EB-2 ~ ST-t 2.1-2.2 35 90 
EB-2 ST^ 4.0-4,1 38 91 

EB-2 ST-7 16.7-16.8 66 100 
• EB-2 STTi 19.7-19.8 27 85 

• EB-2 STP9 21.3-21.4 24 62 
PB-2 SSM 3.5-5.0 86 88 

• PB-2 SST> 13.5-15.0 32 41 
• PB-2 SS-8 18.5-20.0 29 44 

SW-1-1 SS-11 25.0-26.5 32 35 

- SW-1-1 ST4 1.3-2.8 82 75 
• SW-1-1 ST-2 4.7-4.8 60 57 

SW-1-1 ST-3 6.1-6.2 38 67 
SW-1-1 ST-9 20.2-20.3 49 95 

• SW-1-1 S;4 9.7-9.9 24 3 
• SW1-3 SS-1/SS-2 3.5-5.0/5.5-7.0 57 fp 

SW-1-3 ~ ST-5 11.1-11.6 ~ 54 97 

• SW-2-1B ST-3 9.0-9.5 58 93 
| SW-2-2 SS^J N/A 13 10 

SW-2-3 DMS-2 6.0-7.5 52 ~ 65 1 

| SW-3-1 SS-2 7.5-9.0 74 66 \T 1 

I SW-3-1 ~ ST-5 16.5-16.7 ~ 36 87 
SW-3-2 SS-2A 10.0-11.5 31 11 

m SW-3-2 SS-2B 10.0-11.5 39 82 
I SW-4-1 SS-4 10.0-11,5 23 42 

i 
Js. ' Sample contained substantial organics such as bark & wood greater than 75 microns. 

I 

I 

i ! 

I • Soil Technology 
J-06-2143 

• Page 1 



I 

CH2M Hill • 
Milltown Bridge Mitigation 

Project No: 342475.A1.04.T1 | 
Sample Index Parameters: Water Content, Total Volatile Solids & PH 

Exploration I Sample I Depth WC %' TVS %2 |pH3 j 
SW-1-1 ST-7 15.0-17.0 46 13 6.97 I 
SW-1-1 SS-14 40.0-41.5 18 03 7.86 • 
SW-1-2 DMS-2 N/A 31 04 7.48 
SW-1-2 SS-7 N/A _17 04 7.14 I 
SW-1-3 SS-6 13.0-14.4 85 103 6.97 " 
SW-1-3 SS-7 17.5-19.0 4 03 5.04 _ 
SW-2-1 SS-1 N/A 7 03 7.93 I 
SW-2-1 SS-2 7.0-8.5 54 43 1.22 
SW-2-2 SS-2 N/A 66 54 7.26 • 
SW-2-2 SS-5 N/A 13 .2 4.60 | 
SW-2-3 DMS-2 6.0-7.5 53 53 7.06 
SW-4-1 SS-4 10,0-11.5 23 17 5.95 • 
SW-4-1 SS-8 30.0-31.5 10 03 6.31 I 
SW-4-2 SS-3 N/A 10 03 7.18 
SW-4-2 SS-8 N/A | 6 0.2 4.27 I 

1) Water Content, WC method used ASTM D-2216 I 
- 2) ASTM D-2974, Method C used for TVS analysis 

3) pH analysis: Baseline pH of distilled water added to as-received soil samples is 5.64. 
1:1 solution (soil / distilled water) was prepared to measure soil pH £j 

I 

I 

I 

I 

I 

I 
Soil Technology 

06-2143 • 



SHELBY TUBE VISUAL DESCRIPTION 

Job Militown Bridge Mitigation Prolect Date Q5/01/06 
Job No. 06-2143 Sample Pushed by RGS 
Exploration No SW-1-1 Sample Logged by RGS 
Sample No,; ST-1 Type of Sample X shelbv other 
Depth of Sample 1.0 -2.8" Diameter of Sample 2.85 (inches) 
Sampled Length (from log) 1.8 - 2.8' (feet) Sample Quality X good fair_poor Disturbed 
Sample Recovery TO (feet) 

Specimen Water Test Depth Core Classification and Description 
saved content Type (ft) 

1%) 

1,0~ 

1.5_ 

Top of Recovery 

Disturbed 

j? Soft, wet, tan silt 

Jar 83 WC 2.0~ 

Crack 

25 WC 

-200 ~ 

28 WC 2.5 Dense, wet, tan, silty sand (SM) 

Bottom of Recovery 

Soil Technology 
J-06-2143 



SHELBY TUBE VISUAL DESCRIPTION 

Job Milltown Bridge Mitigation Project Date 05/01/06 
Job No. 06-2143 Sample Pushed by RGS 
Exploration No SW-1-1 Sample Logged by RGS 
Sample No^ ST-3 Type of Sample X shelbv other 
Depth of Sample 5.0-7.0' Diameter of Sample 2.85 (inches) 
Sampled Length (from log) 5.4 - 7.0' (feet) Sample Quality X good fair _poor Disturbed 
Sample Recovery T6 (feet) 

Specimen Water Test Depth Core Classification and Description 
saved content Type (ft) 

m 

Top of Recovery 

Medium stiff, wet, tan sandy silt to silty sand 

f 53 WC 5.5~~ PP = 1.0 TSF 

6.0~ 

55 CON Medium stiff, wet, tan silt with sand 

Substantial organics and roots 

6.5 Siltier 

; 36 WC Loose, wet, tan silty sand (SM) 

Siltier 

7.0 Bottom of Recovery 

Soil Technology 
J-06-2143 



• SHELBY TUBE VISUAL DESCRIPTION I 

I Job Milltown Bridge Mitigation Project Date 08/16/06 
• Job No. 06-2143 Sample Pushed by RGS 

Exploration No SW-1-1 Sample Logged by RGS 
• Sample No, S^ Type of Sample X shelby other 
I Depth of Sample 8.9-10.0' Diameter of Sample 2.85 (inches) 

Sampled Length (from log) 8.0-10.0 (feet) Sample Quality X good _fair _poor Disturbed 
_ Sample Recovery U (feet) j 

Specimen Water Test Depth Core Classification and Description 
• saved content Type (ft) 

I m 

i 8.0" 

• - — 

| 8.5~~ 

Top of Recovery 

I 27 WC 9.0_ 

j* Moist-dense,wet, tan Sand (SW) 

• 9.5— 

-200 Fines (-100) 3% 

| 24 WC 

10.0 Bottom of Recovery 

I Soil Technology 
Vis. SW-1-1, S-4 J-06-2143 

I 



SHELBY TUBE VISUAL DESCRIPTION * 

Job Milltown Bridge Mitigation Project Date 08/10/06 • 
Job No. 06-2143 Sample Pushed by RGS ® 
Exploration No SW-1-1 Sample Logged by RGS 
Sample No, ST-5 Type of Sample Xshelbv other • 
Depth of Sample 10.8-12.0 Diameter of Sample 2.85 (inches) | 
Sampled Length (from log) 10-12 (feet) Sample Quality X good fair _poor Disturbed 
Sample Recovery T2 (feet) _ 

Specimen Water Test Depth Core Classification and Description 
saved content Type (ft) • 

1%) i 

10.°- ( 

10.5~~ I | 

Top of Recovery B 

Wet,medium dense,tan sand with silt lenses • 

26 WC 11.0" • 

11.5~ " 

90 WC Wet,medium dense,grey silt with sand §| 

With substantial wood fragments and organics 

12.0 Bottom of Recovery 

Soil Technology • 
Vis. SW-1 -1, ST-5 J-06-2143 

I 



SHELBY TUBE VISUAL DESCRIPTION 

I 

I Job Milltown Bridge Mitigation Project Date 05/01/06 
Job No. 06-2143 Sample Pushed by RGS 

h Exploration No SW-1-1 Sample Logged by RGS j 
• Sample No, ST-9 Type of Sample X shelbv other i 

Depth of Sample 19.0-21.0 Diameter of Sample 2.85 (inches) 
Sampled Length (from log) 19.2-21.0' (feet) Sample Quality X good fair _poor Disturbed 

• Sample Recovery 1,78 (feet) 

• Specimen Water Test Depth Core Classification and Description i 
I saved content Type (ft) 

m 

" 19.0~ 

« Top of Recovery 

• Tan, wet, medium dense sand 

I Sand 

19.5 Grey, soft, wet clay 

• 74 WC 

20.0~ 

• 70 WC 

" 62 CON ~ TV = .05 TSF, PP = 0.0 TSF 

• Grey, medium stiff, wet silt (ML) 

20.5~ 

I 57 WC ~ TV = .30 TSF, PP = .5 TSF 

Jar 

• Grey clay 

• ~ 74 WC _ TV = .20 TSF, PP = .50 TSF 

H 21.0 Bottom of recovery 

i I—l—U—U 1 
Soil Technology j 

• J-06-2143 



I 
SHELBY TUBE VISUAL DESCRIPTION _ 

Job Milltown Bridge Mitigation Project Date 05/01/06 ™ 
Job No. 06-2143 Sample Pushed by RGS 
Exploration No SW-1-1 Sample Logged by RGS I 
Sample No. ST-10 Type of Sample X shelbv other | 
Depth of Sample 22.75 - 24.5' Diameter of Sample 2.85 (inches) 
Sampled Length (from log) 22.5 - 24.5' (feet) Sample Quality X good fair _poor Disturbed B 

Sample Recovery 1.75 (feet) • 

I Specimen Water Test Depth Core Classification and Description I 
saved content Type (ft) | 

m 

• 
22.5 

Top of Recovery • 

32 WC 23.0 Tan, loose, medium dense, wet-f-m sand w/silt (SM) 

Black wood 

Sand b 

23.5 Dark grey brown inbeded silt lense 

71 WC ~ II 

Sand 

24.0 Loose, wet, tan, silty sand inbeded w/wood & org. 

89 WC ~ (j 

Black Wood • 

24.5 Bottom of Rcovery jm 

t—I—U—3J— 1 i 

Soil Technology 
J-06-2143 I 



I 
SHELBY TUBE VISUAL DESCRIPTION 

| Job Milltown Bridge Mitigation Project Date 05/19/06 
Job No. 06-2143 Sample Pushed by RGS j 

_ Exploration No SW-2-1B Sample Logged by RGS 
S| Sample No. ST-3 Type of Sample X shelby other 
™ Depth of Sample 8.8-10.9' Diameter of Sample 2.85 (inches) 

Sampled Length (from log) 8.5-10.9' (feet) Sample Quality X good fair_poor Disturbed 

• Sample Recovery 2J (feet) 

a Specimen Water Test Depth Core Classification and Description 
• saved content Type (ft) 

• m 

I 

• 8.5~~ 

H Top of Recovery 

fl Disturbed, cracked 

9.0~~ 

CU 

Jar 56 WC CON 9.5_ TV = .1 TSF, PP = .40 TSF 

g Bag 

I
44 WC TV = .15 TSF 

10.0~ 

" 66 WC 10.5_ TV = .1 TSF 

64 WC ~ TV = .3 TSF 

jSj Organics 

Bottom of Recovery 

• 110_ 

Soil Technology, Inc. 
• J-000 



SHELBY TUBE VISUAL DESCRIPTION • 

Job Milltown Bridge Mitigation Project Date 08/21/06 8 
Job No. 06-2143 Sample Pushed by RGS 8 
Exploration No SW-3-1 Sample Logged by RGS 
Sample No. ST-3 Type of Sample Xshelbv other • 
Depth of Sample 10.2-12.5 Diameter of Sample 2.85 (inches) 8 
Sampled Length (from log) 10,0-12.5' (feet) Sample Quality Xqood _fair _poor Disturbed 
Sample Recovery Z3 (feet) __ 

II Specimen Water Test Depth Core Classification and Description 
saved content Type (ft) | • 

1%2 | 
i 

10.0- i 

Top of Recovery 

• 

Soft,wet,light grey Silt a 

73 WC 10.5~~ TV = .2 TSF, PP = .5 TSF | 

11.0" i 

11.5 Organics • 

42 ATTB ' LL=44, PL=30, Pl=14 I 

47 HY 12.0- Wet, Tan Silt (ML) 

12.5 Bottom of Recovery 

Soil Technology • 
Vis. SW-3-1, ST-3 J-06-2143 

I 



• SHELBY TUBE VISUAL DESCRIPTION 

B Job Milltown Bridge Mitigation Project Date 08/21/06 
® Job No. 06-2143 Sample Pushed by RGSII 

Exploration No SW-3-1 Sample Logged by RGSII 
• Sample No^ ST-5 Type of Sample X shelby other 
B Depth of Sample 15.1-17.5 ft. Diameter of Sample 2.85 (inches) ! 

Sampled Length (from log) 15.0 - 17.5 ft. (feet) Sample Quality X good X fair poor Disturbed ; 
_ Sample Recovery 2A (feet) 

Specimen Water Test Depth Core Classification and Description j I 
H| saved content Type (ft) | | 

I {%} 

8 15.0 Top of Recovery 

Soft,wet,brown sandy Silt 

| " 29 WC 15.5_ TV = .1 TSF, PP = .2 

m ' 39 WC 16.0- TV = .18 TSF, PP = .3 

• ~ 36 WC 16.5- Soft,wet,Silt w/sand 

_ " -200 ~~ (-200) 87 

35 ATTB ~ LL=34, PL=32, Pl=2, Silt (ML) 

17.0_ 

• Soft,wet, brown Silt 

1 31 WC ~ TV= .13 TSF, PP = .3 TSF 

17.5 Bottom of Recovery 

Soil Technology 
Vis. SW-3-1 ST-5 J-06-2143 



I 
SHELBY TUBE VISUAL DESCRIPTION 

Job Milltown Bridge Mitigation Project Date 04/17/06 ™ 
Job No. 06-2143 Sample Pushed by RGS 
Exploration No EB-2 Sample Logged by RGS • 
Sample No. ST-1 Type of Sample X shelbv other £j 
Depth of Sample .7 - 2.3' Diameter of Sample 2.85 (inchest 
Sampled Length (from log) 0,6 - 2.3' (feet) Sample Quality Xqood fair _poor Disturbed _ 
Sample Recovery T6 (feet) S 

Specimen Water Test Depth Core Classification and Description • 
saved content Type (ft) | 

m 

Tube contained substantial fine roots 

, • 
Top of Recovery • 

Soft, wet, tan fibrous peat ill 

1.0" 

Soft, wet, tan silt w/organics _ 

Bag A 86 WC " TV = .05 TSF, PP = 0 TSF | 

1.5" 

30 WC Tan, loose, wet silty sand (SM) I 

54 WC Sandy silt (MC) • 

2.0" TV = .10 TSF _ 

CON Soft, wet, tan, silt (MH) 

58 WC ~ TV = .10 TSF, PP = .15 TSF 

Bottom of Recovery/ Organics, roots, etc. j I 

2 - I 

1 1 1  3 0  1 1  I  |  |  
Soil Technology 

J-06-2143 • 



I 
_ SHELBY TUBE VISUAL DESCRIPTION 

I Job Milltown Bridge Mitigation Project Date 04/06/06 
Job No. 06-2143 Sample Pushed by RGS 

•t Exploration No EB-2 Sample Logged by RGS 
•i Sample No, ST-2 Type of Sample X shelby other ! 

Depth of Sample 2.5 - 4.5' Diameter of Sample 2.85 (inches) : 
Sampled Length (from log) 2.86 - 4,5' (feet) Sample Quality X good fair poor Disturbed 

li Sample Recovery 1.65 (feet) 

• Specimen Water Test Depth Core Classification and Description 
fl saved content Type (ft) 

i%i | 

• 2; 

8 ! Top of Recovery 2.86' 

Very soft, wet, tan fiborous silt w/substantial roots 

I Disturbed 

69 WC 3.0~ 

B Crack 1/8" void 

— 30 WC Tan, loose, wet silty sand 

If 59 WC ~ TV = .10 TSF, PP = .2 TSF 

35_ 

" 58 CU 

B ~ _ TV = 0 TSF and PP = 0 TSF 

_ 64 CON 4.0 Very soft, wet, tan silt (ML) w/substandial rootlets 

37 WC Loose, wet, tan sand with silt 

B 4.5 Bottom of Recovery 

Soil Technology 
S J-06-2143 



I 
| SHELBY TUBE VISUAL DESCRIPTION _ 

! Job Milltown Bridge Mitigation Project Date 04/03/06 
Job No. 06-2143 Sample Pushed by RGS 
Exploration No EB-2 Sample Logged by RGS jl 
Sample No, ST-7 Type of Sample X shelby other m 
Depth of Sample 15.6 - 17.0' Diameter of Sample 2.85 (inches) 
Sampled Length (from log) 15-17,0' (feet) Sample Quality X good fair poor Disturbed m 
Sample Recovery T4 (feet) !• 

Specimen Water Test Depth Core Classification and Description I 
| saved content Type (ft) I 

{%} 

16.cf~ 

Paper towels m 

15.5~~ 

Top of Recovery 9 

Loose, wet, M-F, Sand ™ 

29 WC 16.0~ 

I 

Silty sand ™ 

16.5_ 

66 WC _ i 

CON 

ATTB Soft, wet, grey silt fl 

69 WC ~ TV = .10TSF, PP = 05TSF 

17.0 Bottom of Recovery • 

17.5~ 1 

Soil Technology _ 
J-06-2143 • 



SHELBY TUBE VISUAL DESCRIPTION 

K Job Milltown Bridge Mitigation Project Date 04/06/06 
Job No. 06-2143 Sample Pushed by RGS j 

mm Exploration No EB-2 Sample Logged by RGS j 

IS Sample No, ST-8 Type of Sample X shelby other 
$ Depth of Sample 18.3-20' Diameter of Sample 2.85 finches) i 
__ Sampled Length (from log) 18-20' (feet) Sample Quality X good fair_poor Disturbed 
• Sample Recovery Z0 (feet) 

9 

m Specimen Water Test Depth Core Classification and Description 
H saved content Type (ft) 
m (%) 

™ 18.0~ 

| Top of Recovery 

Disturbed, sagging 

a 32 WC Loose, wet, tan silty M-F sand (SM) 

~ 18.5~ TV = 0 TSF, PP = 0 TSF 

8 ' 39 WC _ TV = .10 TSF, PP =.5 TSF 

19.0 Very soft, wet, tan silt (ML) 

• 40 CU ~ 

19.5~ 

• 70 WC Organics & sand lenses/Crack 

m 39 CON ~ 

® Loose, wet, tan silty sand (SM) 

20.0 Bottom of Recovery 

i t—I—U—LI 1 
Soil Technology 

^ J-06-2143 



I 
SHELBY TUBE VISUAL DESCRIPTION _ 

Job Milltown Bridge Mitigation Project Date 04/11/06 ® 
Job No. 06-2143 Sample Pushed by RGS 
Exploration No EB-2 Sample Logged by RGS • 
Sample No, ST-9 Type of Sample X shelby other V 
Depth of Sample 20 - 22' Diameter of Sample 2.85 (inches) ^ 
Sampled Length (from log) 20.5 - 22' (feet) Sample Quality X good fair _poor Disturbed _ 
Sample Recovery T5 (feet) • 

m 

Specimen Water Test Depth Core Classification and Description • 
saved content Type (ft) • 

(%} 

20.0~ • 

Top of Recovery • 

28 WC 205 

28 WC ~ . 

CU1 Soft, wet, tan, silt (ML) with sand 8 

21.0~ 

30 WC ~ • 

CU2 21.5_ a 

30 CON ~ 8 
28 WC _ TV = 0 TSF, PP = .4 

22.0 Bottom of Recovery 

Soil Technology 
J-06-2143 1 
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I , . 

Particle Size Distribution Report 
c  c  c  j *  c  m  0  o q o  o s ^ s  m  —  —  —  S "  r *  T -  N  S  T t  C D  x - T - C M  
t o  n c \ i T r r - ^ > . / 9  ^  ^  %  %  t t  

~ 1001 r c I IH H " I : io 

• 90 \ 10 

eo \ \ 

I \ \ "V 

• i" \ \ V - I 
W z 50 \ \ v 50 o 

o \ \ ° 

i * 40 \ \ \ 60 I 
 ̂ 30 I I I \ \) V 70 

i  •  1  ! j ;  1  " N s n  

I  2 0 y i i  n :  i  • :  n  j i t y t j t f t t ' i 1  

10 *** 90 

8 ol 1100 
• 100 10 1 0.1 0.01 0.001 

GRAIN SIZE - mm. 
• +3" % GRAVEL % SAND % SILT | % CLAY USCS AASHTO PL LL 

P O 0.0 0J 70.2 \ 29.7 SM 

• 465) MH 37 76 

• A| 0.0 57.2 34.2 | 8.6 GP-GM 

8 SIEVE PERCENT FINER SIEVE PERCENT FINER USC Classification 
inches F FT T number F FT 7 O Silty sand 
size 1— — size 77 1—I . Au 

• 1.5 100.0 #4 99.9 ; 42.8 
8 1 89.4 #10 99.6 28.4 •Elastic silt 
™ .75 84.1 #20 99.2 19.7 

.5 73.8 #40 95.1 15.1 
.375 100.0 66.6 #60 74.7 12.1 A Poorly graded gravel with silt and sand 

8 #140 35.5 8.9 
• ^ 3, #200 29.7 92.1 8.6 

JXC GRAIN SIZE REMARKS: 

Dg0 0.1883 0.0075 7.7730 O 

• D30 0.0769 0.0025 2.3200 

D10 0.1594 Pi 

, P>~<7" COEFFICIENTS 

8 Cc 4.34 A 

8 Cu 48.76 

O Location: ,PB-1,SS-1 Depth N/A Depth: N/A Sample Number: SS-1 
8 • Location: ,SW-l-l, SS-8 Depth 17.5-19.0 ft Depth: 17.5-19.0 ft Sample Number: SS-8 
• A Location:,SW-l-l,SS-12 Depth 30.0-31.5 ft Depth: 30.0-31.5 ft Sample Number: SS-12 

HI Client: CH2MHill 

« SOIL TECHNOLOGY ect: Milltown Bridge Mitigation Project j 

8 Project No.: J-06-2143 Figure 1 

J Tested By: RGSII Checked By: RGS 

I 
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, I 
Particle Size Distribution Report 

s . £ gi .£ o o o • C C c sr. C - •- m O O O O O O -* O — — — N — _» . „ t t- N n 5 05 r- CM CD £ % % *FC % 4* % % 4* 
100 V  ̂ . —  ̂ o w 

\ 10 I 
80 i \ 20 

\ \ 30 - V 

| 60 i \ 40 § -
- \ i m kj 
u. \ 1 z h 

z  s o  \  - : t  f -  | 4 ^ 4 - 4 ~ 4 - o i  s o  o  •  

8 \ \ \ 5 
m 40 ; 1 \ 60 m • 
0- \ \ \ m • 

\ l b ™ W 
30 V i \ 70 

20 \ la 80 ti 

V \ " 
10 1 90 

o i-—rr. 100 • 
100 10 1 0.1 0.01 0.001 j| 

GRAIN SIZE - mm. 

+3" % GRAVEL % SAND % SILT | % CLAY USCS AASHTO PL LL • 

0 0.0 0,2 97.4 2.4 ~~ SP M 

• NP NV 

A 0.0 89.7 7.9 | 2.4 GW 111 ' M  

SIEVE PERCENT FINER SIEVE PERCENT FINER USC Classification • 
inches A FT A number Q pj A O Poorly graded sand 
size 4 t= size t= ^ ^ 
2 100.0 #4 99.8 10.3 _ Z 

1.5 60.7 #10 98.5 7.2 i • H) 
1 41.0 #20 92.9 4.4 ^ 

.75 26.4 #40 62.0 3.1 ,. 
.5 18.0 #60 9.2 2.7 A Well-graded gravel _ 

.375 100.0 15.5 #140 2.4 2.5 • 
#200 2.4 51.2 2.4 ZZZZHZ^Z^ZZZZZZZ^Z^^ 

GRAIN SIZE REMARKS: 

Dg0 0.4159 37.8274 ° jt 
D30 0.3133 0.0467 20.5151 • 

D10 0,2529 0.0055 4.5302 1 

COEFFICIENTS ^ 

Cc 0.93 2.46 • 

Cu 1.64 8.35 m 

O Location: SW-1-2,DMS-2, Depth N/A Depth: N/A Sample Number: DMS-2 

• Location: ,SW-3-l,SS-2 Depth 7.0-9.0 ft Depth: 7.5-9.0 ft Sample Number: SS-2 ft 

A Location: ,SW-3-l,HQ-10 Depth 37.0 ft Depth: 37.0 ft Sample Number: HQ-10 | 

1 II Client: CH2MHill 

g Q | TECHNOLOGY Pr0'eCt' ^illtown Bridge Mitigation Project /M 

Project No.: J-06-2143 Figure 2 ® 

Tested By: RGSII Checked By: RGS ^ 

I 
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I , , 
ParticJe Size Distribution Report 

.£ . £ -J o o o ( IT C C ^r. C O OOQ O OTP I 
B (D m CNI r- ^ ^ ^ in 3 5 rt S 3 3 3 3 
v̂1 1001 ~ 0 

J 90 \ 10 

W' 80 20 | 

1 \ 30 -o 
W \ m 

cc \ an 73 
111 60 v 40 o 

—a z q m 

I £ v h M z 50 ' h 50 o 
^ uj \ o 

o \ > 
j* w 40 b 60 w 
• a. \ m ; 
a \ ™ m 30 70 

• 20 80 

10 ^^>0 90 

• 0 - 100 
• 100 10 1 0.1 0.01 0.001 

GRAIN SIZE-mm. 
toi —— 
• +3" % GRAVEL % SAND % SILT % CLAY USCS AASHTO PL LL 

p o ~ 22J ML 30 44 

W SIEVE PERCENT FINER SIEVE PERCENT FINER USC Classification 
inches number Q O Tan, silt 

size I size 
• #200 94.3 

GRAIN SIZE REMARKS: 

m D60 0.0267 ° 

•l D30 0.0084 

" Di0 0,0014 

X COEFFICIENTS 

• Cc L86 

P Cu 18.72 

O Source of Sample: SW-3-1 Depth: 11.7-12.0 ft Sample Number: ST-3 

II Client: CH2MHHI 

I SOIL TECHNOLOGY ect: Milltown Bridge Mitigation Project 

P ^rgjegt_No^_i=L0<L2143^^______^___^______=__ii____Bgur§_____^_____ 

fl Tested By: RGS ___ Checked By: Richard G. Sheets. Sr. 

1 

I 



ATTERBERG LIMITS (ASTM D-4318) 

601 7 7 ~y 
D a s h e d  l i n e  i n d i c a t e s  t h e  a p p r o x i m a t e  /  /  /  

u p p e r  l i m i t  b o u n d a r y  f o r  n a t u r a l  s o i l s  - 7 -  r  /  

50 A~ ~^ 
/ / o,° / 

/ V 

LU / / / 
q / / / 

| 30 — / --7 — /-

m / /' / m 

3 / / / A>v / 
/ o s  / 
/ / °v / 

: /////Aw¥////r ML or OL MH or OH 

°0 10 20 30 40 50 60 70 80 90 100 110 

LIQUID LIMIT 

SOIL DATA 
natural 

symbol source sample dep™ water plastic l,quid plasticity 
no. content limit limit index 

m m m ca 
• SW-l-3 ST-5 11.0-11.1 65.3 33 70 37 CH 

• SW-l-3 VS-3 — 84.9 35 61 26 MH 

• SW-2-1B ST-3 9.5-9.6 ft. 54.8 30 52 22 MH 

rciient: CH2MHill 

gQ1^Q Q j Q0Y Project: Milltown Bridge Mitigation Pioject 

project No.: J-06-2143 Figure 4 

Tested By: Checked By: 
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> I 1 
ATTERBERG LIMITS (ASTM D-4318) 

I 601 71 7 17 
Dashed line indicates the approximate / / / 

A upper limit boundary for natural soils —-f- / / 

50 — /- j| /,./ ——-x 

| / / & \ V  

^ 40 /- -7— —7- — 

uj / / / 
q / / / 

f l j  1 3 0 —  /  7  
• - / / / 

w / /' x 
| 3 / / / K 

1 \o - / 1<V— 

I A7 / 
\ /////A /̂////' ML or OL MH or OH 

1 0 i l y— 
m 0 10 20 30 40 50 60 70 80 90 100 110 

LIQUID LIMIT 

SOIL DATA 
NATURAL-] 

V SYMBOL SOURCE SAMPLE DEPTH WATER PLASTIC L,QUID PLASTICITY 
• NO. CONTENT LIMIT LIMIT INDEX USCS 

m $%j m m 
• EB-2 ST-1 2.1-2.2 53.2 32 44 12 ML 

M • EB-2 ST-2 4.0-4.1 ft. 63.6 34 56 22 MH 

A EB-2 ST-7 16.7-16.8ft 74.2 36 61 25 MH 

Km • EB-2 ST-8 19.7-19.8ft 44.1 28 48 20 ML 

A • EB-2 ST-9 21.3-21.4ft 29.5 24 23 0 ML 

• I II Client: CH2MHill 

gQ| ypQj ||^Q|_QQY Pr°iect: Milltown Bridge Mitigation Project 

Project No.: J-06-2143 Figure 1 

£ Tested By: Kristin A. Sheets Checked By: RGS 

( 
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, i 
ATTERBERG LIMITS (ASTM D-4318) ~ 

601 ~~7 t5 ~7 p 

Dashed line indicates the approximate / / / ^ 

upper limit boundary for natural soils —J- -/ / • 

/ Uv-

/ / I 

4 0 —  /- 7 ^  

| 30 - A -/ -}/- " 

w / m 

1 a l 
/ / ov / m 

20 - / -7 ^ 

/ °VK I 

/////AW///// ML or OL MH or OH 

°0 10 20 30 40 50 60 70 80 90 100 110 
liquid limit g 

1 
SOIL DATA 

NATURAL H 
symroi SOURCE SAMPLE DEPTH WATER PLAST,C LIQUID PLASTICITY uses 1 
SYMBOL SOURCE NQ CONTENT LIMIT LIMIT INDEX '• 

(%} I%1 (%) (%> 

• SW-1-1 SS-8 17.5-19.0 ft 72.7 37 76 39 MH U 

• SW-1-1 ST-1 1.8-2.0 ft 81.1 39 89 50 CH ^ 

A SW-1-1 ST-3 6.1-6.2 ft 65.6 39 63 24 MH 

• SW-1-1 ST-9 20.2-20.3 ft 61.6 40 78 38 MH • 

~~If client: CffiMHill 

TECHNOLOGY Pr0^ect: M'"town Bridge Mitigati°n Project — 

project no.: J-06-2143 figure 2 -!? 

tested by: kristin a. sheets checked by: i 

v 

1 
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I , , 
ATTERBERG LIMITS (ASTM D-4318) 

| 601 r~7 j | ~~v i 

Dashed line indicates the approximate / / / 
upper limit boundary for natural soils —A / / 

, - / .— jy/-
£ 40 — A- 7z y/ 

I / / / 

I 130- / y — /-

™ / ov / 
20 - /— yy 

8 / / °vi/ 

: //////&¥////? ML or OL MH or OH , ^ 
• 0 / I 
' 0 10 20 30 40 50 60 70 80 90 100 110 

LIQUID LIMIT 

SOIL DATA 
NATURAL 

• Qvunni sm ,Brc SAMPLE DEPTH * WATER PLASTIC LIQUID PLASTICITY 
• SYMBOL SOURCE NQ CONTENT LIMIT LIMIT INDEX 

_ m m m jsa 
• SW-l-2 VS-4 14.2 41.3 25 45 20 CL • 

• • SW-3-1 ST-3 11.7-12.0 ft 41.9 30 44 14 ML 

• SW-3-1 ST-5 16.7-17.0 ft 34.5 32 34 2 ML 

I I 1 I I I . I 1 I 

I . __ 
• Client: CH2MHill 

g Q 1 | _ j  Q Project: Milltown Bridge Mitigation Project 

W Tested By: Kristin A. Sheets Checked By: 

v 

f 
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, ,1 
ATTERBERG LIMITS (ASTMD-4318) m 

601 7 t ~p ® 

Dashed line indicates the approximate / / / -

upper limit boundary for natural soils —A- ?' / M 

50 — /- 1°""/ 

/ * / I 

i x / / / 

d / _ 

g30- /- ~~T~ — /- I 
co / / / • m| 

2 / / / | 
/ <°y-
/ / v° / ft 

/ I 

i o —  A—  / • I 

: //////AAA/////' ML or OL MH or OH 

°0 10 20 30 40 50 60 70 80 90 100 110 
liquid limit f 

-™ 
SOIL DATA 
j natural | jm 

cvmddi onnorc sample depth water plastic liquid plasticity • 
symbol source nq content limit limit index uscs • 

(%> (%> m cy 
• SW-l-3 ST-5 11.0-11.1 65.3 33 70 37 CH m 

• SW-l-3 VS-3 — 84.9 35 61 26 MH 

• SW-2-1B ST-3 9.5-9.6 ft 54.8 30 52 22 MH 

• 
Client: CH2MHH1 

gQj | TEOHN^)L^D^5Y^ Project: Milltown Bridge Mitigation Project j  
• 

II Project No.: J-06-2143 Figurg__4 ™ 

w 
Tested By: Checked By: iH 

9 
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i  , 
ATTERBERG LIMITS (ASTMD-4318) 

Dashed line indicates the approximate / / / 
upper limit boundary for natural soils -f- y' / 

1  5 0 -  /  /  U V -

| / / 

lu / // y 
q / / / 

I | 30 - /- j/- — /-

a m / / / 

I S / / * 

• / / ov / • 
20 / < / 

: /////AW///// ML or OL MH or OH 

0  0  1 0  '  S o *  3 0  4 0  50 60 70 80 90 100 110 
LIQUID LIMIT 

SOIL DATA 
H NATURAL j~ " ~ 
• ŶMROI onilRPF SAMPLE depth WATER PLASTIC LIQUID PLASTICITY • SYMBOL SOURCE CONTENT LIMIT LIMIT INDEX USCS 

{%) {%} (%) (%) 
— • EB-2 ST-1 2.1-2.2 53.2 32 44 12 ML 

M • EB-2 ST-2 4.0-4.1 ft. 63.6 34 56 22 MH 

• EB-2 ST-7 16.7-16.8ft 74.2 36 61 25 MH 

• EB-2 ST-8 19.7-19.8ft 44.1 28 48 20 ML 

R T EB-2 ST-9 21.3-21.4ft 29.5 24 23 0 ML 

j || Client: CH2MHH1 
SQ|[_ |_j Q Project: Milltown Bridge Mitigation Project 

R Project No.: J-06-2143 Figure 1 

a 
• Tested By: Kristin A. Sheets Checked By: RGS 
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CONSOLIDATION TEST REPORT § 
o . o o i  [ m i l  k m  m  i  i  i  i  i  1 1 1  m m  —  |  |  |  |  |  |  |  i  — i  i  |  i  | —  i i i  i  i  i  i  |  i  |  •  |  •  

4.00 ™ 

8.00 n 

| 12.00 = 

16.00 

5 q 

•£ 20.00 ^ • 

24.00 Ar f J 

28.00 — V B 

32.00 

I  
36.00 

i 1 
40 00 .01 .02 .05 .1 .2 .5 1 2 5 10 20 ^ 

Applied Pressure - tsf B 

Natural Dry Dens. LL P, Sp Gr uscs AASHTO lnit'a'^0ld m 
Saturation Moisture (Pc') Ratio I 
99.7 % 60.7 % 98.2 ~ 52 22 2.6 CH 1.582 W 

MATERIAL DESCRIPTION ~ y-

Project No. J-06-2143 Client: CH2MHill Remarks: ^ 
Project: Milltown Bridge Mitigation Project Soft,wet,Clay B 

Location: SW-2-lB,ST-3 Depth 9.5-9.6 ft. £ 
CONSOLIDATION TEST REPORT S 

I SOIL TECHNOLOGY, INC • I) Consol Plot 7 • • 

9 



I 
| CONSOLIDATION TEST REPORT 
•  0 |  I I  I  | |  I  [ I I I  I  I  I  I  I  M  I I  I I  I I  I I  I I  M  M  I I  

0 T1 
CL TV 

I  
36 

| 
40 ————1——————LJ————LI LI I I I I I I I I I I 

.01 .02 .05 .1 .2 .5 1 2 5 10 20 
• Applied Pressure - tsf 

——.. Nat|Ura' . DTDcnnS' LL Pl SP-Gr USCS AASHTO Initial Void 
U Saturation Moisture (pet) Ratio 

| 100.5% 72.3% 57.3 2.7 L944 

MATERIAL DESCRIPTION 

I  
[Project No. J-06-2143 Client: CH2MHill Remarks: 

• Project: Milltown Bridge Mitigation Project Very soft,wet,grey Clay CH-CL 

™ top of sample contained small sand 

A Location: SW-1-1 ST-9 Depth 20.2-20.3 ft. Iense 

• CONSOLIDATION TEST REPORT 

f SOIL TECHNOLOGY. INC. I co.SO.P.O, I 
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CONSOLIDATION TEST REPORT f 
oi | | 11 1 I 111———r-j ——|—[————]—i—[—|—pi— MM—mim—n—n———m 

16 

1 

18 

I  
I 20 .01 .02 .05 .1 .2 .5 1 2 5 10 20 |a 

Applied Pressure - tsf I 

Natural Dry Dens. L|_ p, Sp Gf uscs AASHTO lnit'a'^°,d ^ 

Saturation Moisture (Pc0 Ratio 9 

i 98.9 % 29.5 % 93.0 24 GNP 2.65 ML — 0.791 ® 

MATERIAL DESCRIPTION gi 

1 

Project No. J-06-2143 Client: CH2MHill Remarks: ^ 

Project: Milltown Bridge Mitigation Project LL=PL Granular non-plastic •: 

Location: EB-2,ST-9 Depth 21.3-21.4 ft, A 

CONSOLIDATION TEST REPORT I 

I SOIL TECHNOLOGY. INC | Consol Plot 3 | 



I  

| CONSOLIDATION TEST REPORT 
| °.°0 | I I | I 1 I | I I ——pi —pi 1 I I I I ' l i l  j — j - i  1 —  r ~ j  i l l .  1—r-1 p-i 

 ̂ 3.00 |̂ Si> 

6.00 ~pv 

^ 12.00 

2 S 

ft 15.00 — 
B CD \ 
• 2 \ 

® tS 
OL Si 

• 18.00 

I 21.00 -j^ 

27.00 

I  
30 00 .01 .02 .05 .1 .2 .5 1 2 5 10 20 

I Applied Pressure - tsf 

Na^ral Dry Dens. SD Gr U(?rq AABHTO Initial Void 
• Saturation Mdit^T (pcf) LL P' Sp"Gr USCS AASHTO Ratip 

• 94.1% 39.2% 80.0 48 20 2.65 ML 1,105 

MATERIAL DESCRIPTION 

Project No. J-06-2143 Client: CH2MHill Remarks: 

• Project: Milltown Bridge Mitigation Project 

^ Location: EB-2,ST-8 Depth 19.7-19.8 ft. 

• CONSOLIDATION TEST REPORT 

SOIL TECHNOLOGY. INC. I I 



I  

CONSOLIDATION TEST REPORT • 
2.75 — p— ——|—| —— ——|—] ——— ——[—| ——|—| — — V 

2.62 

1 
2.49 0m„- —— 

2.36 —1 I 

2.23 ^ M 

V 
to \ A 
£ 2.10 ^ I 

184 <>—= = = - — %- j| 

-1.58 — Y 

1 

145 .01 .02 .05 .1 .2 .5 1 2 — 

Applied Pressure - tsf I 

Natural Dry Dens. LL p, Sp Gr uscs AASHTO 
Saturation Moisture vPc') Ratio fl 

101.9% 96.8% 474) 61 25 Z65 MH 2.516 fl 

MATERIAL DESCRIPTION ~ 

1 

Project No. J-06-2143 Client: CH2MHill Remarks: _ 

Project: Milltown Bridge Mitigation Project Very soft,wet, grey Silt I 
During 8 tsf laod ran out of travel, ™ 

„ use results with caution 
Location: EB-2,ST-7 Depth 16.7-16.8 ft. « 

CONSOLIDATION TEST REPORT I 

I SOIL TECHNOLOGY, INC l| Consol Plot 1 J 



• CONSOLIDATION TEST REPORT 
• O.OOi I I II | KJ I I I I I I II I I —[—[-1 TT-T 1 | I I —i—| pi 1 I | I I I I I II 

™ 4.00 -Vr 

8.00 

m 16.00 -jV-

"jo \ 

• •£ 20.00 
I a; V 
• 8 Y 

® \ 
CL ^ 

• 24.00 

P 28.00 V 

36.00 

4000 .01 .02 .05 .1 .2 .5 1 :: ;i 13 2D 

• Applied Pressure - tsf 

o ,NT.', , "'mT I LL 1 Pl 1 Sp.Gr. I  ̂ AASHTO I l"l«al,Voi<1 
• Saturation Moisture (Pc') Ratio 

M 98.8% 63.8% 59.4 2.65 1/712 

^ MATERIAL DESCRIPTION 

V 

^ I Project No. J-06-2143 Client: CH2MHill llRemarks" • 
S Project: Milltown Bridge Mitigation Project 

^ Location: EB-2,ST-2 Depth 4.0-4.1 ft. 

• CONSOLIDATION TEST REPORT 

. SOIL TECHNOLOGY. INC. I 1 

1 
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CONSOLIDATION TEST REPORT | 
°.0°|—I—1 pi T-] —I | I I | | PI —1—| 1—I pi p—p"p—| —| I I | —| I I | I I | | || | | | [ I • 

3.00 Is >[ 

6.00 

12.00 • 

CO \  

CO V 
15.00 — | 

0 \| • 
i— >4 
0) \ 

CL \ 

18.00 \ • 

21.00 V I 

27.00 

| 30 00 .01 .02 .05 .1 .2 .5 1 2 5 10 20 ^ 

Applied Pressure - tsf I 

NaUiral Dry Dens. LL p, Sp Gr USCS AASHTO • 
Saturation Moisture (Pc') Katl° • 

97.3 % 49.4 % 71.0 44 12 Z65 ML --- 1.346 B 

MATERIAL DESCRIPTION y 

Project No. J-06-2143 Client: CH2MHill Remarks: ^ 

Project: Milltown Bridge Mitigation Project Sample was very soft,wet,tan,SILT fl 

with organic lenses and small roots W 

Location: EB-2,ST-1 Depth 2.1-2.2 ft. m 

CONSOLIDATION TEST REPORT | 

I SOIL TECHNOLOGY. INC J Consol Plot 4 J _ 

1 
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• ZZHZHZIIZZIZIIIZIIZIZZ^ZZ  ̂
( Normal Stress vs. Peak Shear Stress 

EM-C08,,4.5-5.0' 

Ok 
• 2500 

• 2000 

H ^ • <0 
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I -
P S 1000 ^ 

-C ^ 
CO 

• 
' 500 ^ 

| 
o 

— 0 500 1000 1500 2000 2500 

• Normal Stress (psf) 
1 r— 

O Shear Data • Best Fit Line # c = 150.5 psf Phi = 33.4 degrees 

i i . Normal Stress vs. Ultimate Shear Stress 
« EM-C08,, 4.5-5.0* 

• 2500 
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S. 1500 

• i ^ 
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® 1000 

I s 
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U o° 

I o 500 1000 1500 2000 2500 

Normal Stress (psf) 

1| Q Shear Data - Best Fit Line »c= 114.5 psf Phi = 32.0 degrees ] 

m ADVANCED TERRA TESTING, INC. 
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I— ,—I I Normal Stress vs. Peak Shear Stress 
EM-C08 ,,15.0-17.0' m 
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O Shear Data Best Tit Line • c = 66.5 psf Phi = 34.7 degrees n 

'  ^ '  I  

Normal Stress vs. Ultimate Shear Stress ^ 
EM-C08,, 15.0-17.0' 1 

5 1— 
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ADVANCED TERRA TESTING, INC. 1 
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I I— =1—I 
• Normal Stress vs. Peak Shear Stress 

EM-CQ9,ST4,5-7' 
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• Normal Stress (psf) 

_ O Shear Data Best Fit Line # c = 209.6 psf Phi = 37.5 degrees 

I , _ . 
Normal Stress vs. Ultimate Shear Stress 

• EM-C09,ST4,5-7" 

V 3 "| 

I 
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• ADVANCED TERRA TESTING, INC. 
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I— ,—I 1 Normal Stress vs. Peak Shear Stress 
EM-C09.BC & 8B,12.5-13.0' jg 
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O Shear Data Best Fit Line # c = 86.4 psf Phi = 34.2 degrees _ 

Normal Stress vs. Ultimate Shear Stress ^ 
EM-C09.BC & 8B.12.5-13.0' 1 
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I i— -—I • Normal Stress vs. Peak Shear Stress 
m EM-CQ9.ST #10,15-17* 
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1 

Normal Stress vs. Ultimate Shear Stress 
I EM-CQ9,ST #10,15-17' 
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I— ,—I I Normal Stress vs. Peak Shear Stress 
EM-C10,A,5-7' m 
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B INormal Stress vs. Peak Shear Stress 
EM-C11 ,BC#85,12.5-13.0* j 
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Normal Stress vs. Ultimate Shear Stress 
• EM-C11,BC#85,12.5-13.0' 
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